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PREFACE. 



The present edition of tliis work has been thoroughly revised 
and re-written, and also improved by the addition of much valu- 
able new material, rendering it a sufficiently complete practical 
treatise for the majority of learners. 

The arrangement is strictly progressive ; the aim having been 
to introduce subjects in an order mo'st in accordance with the 
laws governing the proper development of mind. The rules have 
generally been deduced firom the analysis of one or more ques- 
tions, so that the reasons for the methods of solution adopted are 
rendered intelligible to the pupil ; no knowledge of a principle 
being required, that has not been previously illustrated and ex- 
plained. In this respect, it is believed the work will be found to 
differ firom most other arithmetics. 

In preparation of the rules, definitions, and illustrations, the 
utmost care has been taken to express them in language simple, 
precise, and accurate. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles, which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire a 
love for mathematical science. 

The reasons for the operations are explained, and an attempt 
* is made to secure to the learner a knowledge of the philosophy 
of the subject, and prevent the too prevalent practice of merely 
performing, mechanically, operations, which he does not under- 
stand. 

Analysis has been made a prominent subject, and employed in 
the solution of questions under most of the rules, in which it 
could be used with any practical advantage ; and it cannot be 
too strongly recommended to the pupiliSo make use of this mode 
of operation, where it is recommended by the author. 

All the most important methods of abridging operations, ap- 
plicable to business transactions, have been given a place in the 
work, and, so introduced, as not to be regarded as mere blind 
mechanical expedients, but as rational labor-saving processes. 

Old rules and distinctions, which modern improvements have 
rendered unnecessary, and which, deservedly, are becoming obso- 
lete, have been avoided. 



IV PREFACE. 

Bales for finding the greatest common divisor of fractions, and 
for finding the least common multiple of fractions ; methods of 
equating accounts ; division of duodecimals ; exchange, foreign and 
inland ; and several important tables, are among the new features 
of this edition, which will be found, it is believed, very valuable. 

The articles on money, weights, measures, interest, and duties, 
are the results of extensive correspondence and much laborious 
research, and are strictly conformable to present usage, and 
recent legislation, state and national. 

Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils tg the most 
important principles of the science, and fix them in the mind. It 
is not intended, however, nor is it desirable, that the teacher 
should servilely confine himself to these questions ; but vary their 
form, and extend them at pleasure, and invariably require the 
pupil thoroughly to understand the subject, and give the reasons 
for the various steps in the operation, by which he arrives at any 
result in the solution of a question. 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, to 
induce a habit of close and patient thought, and of persevering 
and thorough investigation. For the attainment of this object, 
the examples for the exercise of the pupil are numerous, and 
variously diversified, and so constructed as necessarily to require 
careful thought and reflection for the right application of prin- 
ciples. 

The author would respectfully suggest to teachers, who may 
use this book, to require their pupils to become familiar with • 
each rule before they proceed to a new one ; and, for this pur- 
pose, a frequent review of rules and principles will be of service, 
and will greatly facilitate their progress. If the pupil has not a 
clear idea of the principles involved in the solution of questions, 
he will find but little pleasure in the study of the science ; for no 
scholar can be pleased with what he does not understand. 

♦ BENJAMIN (JREENLEAF. 

Bradford, Mass., Aitgust 1st, 1856. 



NOTICE. 

D:^ This book embraces the elementary part of the anther's " Commoit 
School Arithmetic " ; and is published separately, with a view of sav- 
ing expense, for snch schools as may not require a more complete treatise. 
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ARITHMETIC. 



Article 1 • Quantity is anything that can be measured. 

A unit b a single thing, or one. 

A number is either a unit or a collection of units. 

An abstract number is a number, whose units have no refer- 
ence to any particular thing or quantity ; as two, five, seven. 

A coTicrete number is a number, whose units have reference to 
some particular thing or quantity ; as two books, five feet, seven 
gallons. 

Arithmetic is the science of niunbers, and the art of com- 
puting by them. 

A rule of arithmetic is a direction for performing an oper- 
ation with numbers. 

The introductory and principal rules of arithmetic are No- 
tation and Numeration, Addition, Subtraction, Multiplication, 
and Division. 

The last four are called the fitndamental ndeSy because upon 
them depend all other arithmetical processes. 



* I. NOTATION AND NUMERATION. 

NOTATION. 

Art. 2, Notation is the art of expressing numbers by figures 
or other sjnmbols. 

There are two methods of notation in common use ; the 
Boman and the Arabic, 

Questions. — Art. 1. What is quantity? What is a trait? What is a 
number? What is an abstract number ? What is a oonorete number? What 
is arithmetic ? What is a rule 7 Which are the introductory rules ? What 
are the last four called 7 — Art. 2. What is notation? How many kinds of 
notation in oommoj^ use 7 What are they ? 
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NOTATION. 



[Sect. 1. 



AsT. 3ff The Boman notation, so called &ojp, its originating 
with the ancient Romans, emplpys in expressing nombers seven 
capital letters, viz. : I for (me ; V for five ; X for ten ; L for 
fi^fty i C for (me hundred ; D for five hundred ; M for cmB 
thousand. 

All tiie other nnmbers are expressed by the nse of these 
letters, either in repetitions or combinations ; as, II expresses 
tiDo ; TV f four ; VI, six, &c. 

By a repetition of a letter, the value denoted by the letter is 
represented as repeated; as, XX represents twenty; CCCi 
three hundred. 

By writing a letter denoting a less value before a letter de- 
noting a greater, their difference of value is represented ; as, IV 
represents four ; XL, forty, Bj writing a letter denoting a 
less value after a letter denoting a greater, their sum is repre- 
sented ; as, VI represents six ; XY, fifteen. 

A dash ( — ) placed over a letter increases the value denoted 

by the letter a thousand times ; as, V represents five thousand ; 
lYjfour thousand. 

Table oi Boman Lbiters. 



I 


one. 


II 


two. 


III 


three. 


IV 


four. 


V 


five. 


VI 


ox. 


VII 


• seven. 


VTTT 


ei^t. 


IX 


nine. 


X 


ten. 


XX 


twenty. 


XXX 


thirty. 


XL 


forty. 


L 


fifty. 


LX 


sixty. 


LXX 


seventy. 



LXXX 

xo 
c 

CO 

ccc 
coco 

D 

DO 

DOC 

DCCC 

DCCCO 

M 

MD 

MM 

X 

M 



eighty, 
ninety, 
one hundred, 
two hundred, 
three hundred, 
four hundred, 
five hundred, 
six hundred, 
seven hundred, 
eight hundred, 
nine hundred, 
one thousand, 
fifteen hundred, 
two thousand. 

ten thousand. 

one million. 



Questions. — Art. 3. Why is the Roman notation so called 7 By what 
are numbers expressed in the Roman notation 7 What effect has the repe- 
tition of a letter 7 What is the effect of writing a letter expressing a less 
Talue before a letter denoting a greater 7 What of writing the letter after 
another denoting a greater value 7 How many times is the value denoted 
by a letter increased by placing a dash over it 7 Repeat the table. 
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The Roman notation is now but little used, except in number 
ing sections, chapters, and other divisions of books. 

Exercises in Roman Notation. 

The learner may write the following numbers in letters : 

1. Ninety-six. 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nine. 
6. Two hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three 4iundred and nineteen. 

8. One thousand eight hundred and fifty-eight. 

Art. 4, The Arabic notation, so called from its having been 
made known through the Arabs, employs in expressing numbers 
ten characters or figures, viz. : 

1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

one, two, three, four, five, six, seven, eight, nine, cipher. 

The first nine are sometimes called digits y from digitus, the 
Latin signifying a finger, because of the use formerly made of 
the fingers in reckoning. The cipher^ also, has sometimes been 
called naughty or zero, from its expressing the absence of a num- 
ber, or naihingy when standing alone. 

-Art. 5 1 The particular position a figure occupies with re- 
gard to other figures is called its place; as in 32, counting 
from the right, the 2 occupies the first place, and the 3 the 
second place, and so on for any other like arrangement oMgures. 

The digits have been denominated significant figures, because 
each expresses of itself a positive value, always representing 
so many units, or ones, as its name indicates. But the size or 
value of the units represented by a figure differs with the place 
occupied by the figure. 

For example, there are written together to represent a number 
three figures, thus, 366 (three hundred and sixty-six). Each of the 
figures, without regard to its place, expresses units, or ones ; but 
these imits, or ones, differ in value. The 6 occupying the first place 
represents 6 single units ; the 6 occupying the second place repre- 

QuESTiONS. — What use is now made of Roman notation ? — Art. 4. How 
many characters are employed in the Arabic notation ? What are the first 
nine called, and why ? What is the cipher sometimes called ? What does 
it represent when standing alone? — Art. 5. What is meant by the place of 
a figure ? What have the digits been denominated ? Why 7 flow does the 
size or yalue of units represented by figures differ ? 



10 KOIAHON. [S»T. X 

sente 6 tens, or 6 units each ten times the size or value of a unit 
of the first place ; and the 3 occupying the third place represents 
3 hundreds, or 3 units each one hundred times the size or value 
of a unit of the first place. 

Art. 6« The cipher becomes significant when connected with 
other figures, by filling a place that otherwise would be vacant ; 
as in 10 (ten), where it occupies the vacant place of units ; in 
120 (one hundred and twenty), where it also occupies the va- 
cant place of units ; and in 304 (three hundred and four), 
where it fills the vacant place of tens. 

Art. 7t The simple value of a unit is the value expressed 
by a figure standing alone ; or, in a collection, when standing 
in the right-hand place. Thus 6 alone, or in 26, expresses a 
simple value of six single units, or ones. 

I'he local value of a unit is the value expressed by a figure 
when it is used in combination with another figure or figures, 
and depends upon the place the figure occupies. 

The local values expressed by figures will be made plain by 
the following table and its explanation. 




The figures in this table are read thus : 

Nine. 

Ninety-eight. 

Nine hundred eighty-seven. 

Nine thousand eight hundred seventy-six. 

Ninety-eight thousand seven hundred sixty-five. 

r^ c, *w n tr A S Nine hundred eishty-seven thousand six hundred 
9 8 7 6 5 4^. fifty.four. ^ • 

9876543 ^ ^hie millions eisht hundred seventy-six thousand 

\ five hundred forty-three. 

QiTBBTiOKS. — Art. 6. When does a cipher become significant 7 — Art. 7. 
What is the simple valae of a unit 7 What is the local value of a unit 7 
What is the design of this table 7 
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It vill be noticed in the preceding table, that each figure in 
the right-hand or units' place expresses the local vahie of so 
many units ; but when standing in the second place, it express- 
es the local value of so many tens, each of the value of ten 
ones ; when in the third place, the local value of so many hun- 
dreds, each of the value of ten tens ; when in the fourth place, 
the local value of bo many thousands, each of the value of ten 
hundreds ; the value expressed by any jigrire being always made 
tenfold by eack removal of it one place to the left hand. 

NUMERATION. 

Art. 8i Numeration is the art of reading numbers when 
expressed by figures. 

Art. 9. There are two methods of numeration in common 
use : the French and the JEinglish, 

Art. 10> The French method is that in general nse on the 
continent of Europe and in the United Stales. It separates 
figures into 'groups, called periods, of three places each, and 
gives a distinct name to each period. 

yRENCH KUMBEATIOH TABLB. 

a i i 4 

I . i I ^ I I I I I . 
li f I . f 1 ■ II tl i-i ii 

J-sl l-ss l'z% %-zl %%% l-si I'si I - 
§§1 §|-9 «§| gsa gS3 gas gal §s-f 
a^3i H^o' K^c/ K^^ khS bs;3 bsh &§>■=> 

12 7, 8 9 4, 2 3 7, 8 6 7, 12 3, 6 7 8, 4 7 8, 6 3 8. 

Pcrioa of PdHocI at Period of Ptrtoa of Period of Ptriod of Period of y«riM of . 

Questions. — Art. T. WbaC valae ia expressed by h figure sCandine in tlie 
riKlil-hand or noita' place? What in the second place? What in the third? 
How do fimirei increase from the right towards tho left? — Art. 8. What is 
What are the two methods i " 



Where is the French method more generally nsed? Repeat the Freticli Nu- 
meration Table. What are the namea of the different periods in tho table? 
What is IheTilaaoftbenambersrepreHntediD the tablsexpre3s«d la words? 
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The value of the numbers represented in this table, expressed 
in words, is, One hundred twenty-seven sextillions, eight hundred 
ninety-four quintillions, two hundred thirty-seven quadrillions, 
eight hundred sixty-seven trillions, one hundred twenty-three 
billions, six hundred seventy-eight millions, four hundred seventy- 
eight thousand, six hundred thirty-eight. 

The names of the periods above Sextillions, in their order, are, 
Septillions, Octillions, Nonillions, Decillions, Undecillions, Duo- 
decillions, Tredecillions, Quatuordecillions, Quindecillions, Sexde- 
cillions, Septendecillions, Octodecillions, Novemdecillions, Vigin- 
tillions, &c. 

Art. 11, The successive places occupied by figures are 
often called orders. Hence, a figure in the right-hand or units' 
place is called a figure of the first order, or of the order of 
units ; a figure in the second place is a figure of the seccmd 
order, or of the order of tens ; in the third place, of the order 
of hundreds, and so on. Thus, in the number 1847, the 7 is of 
the order of unitSy 4 of the order of tens, 8 of the order of huu' 
dreds, and 1 of the order of thousands, each figure expressing as 
many units as its name indicates of that order to which it 
belongs ; so that we read the whole number, one thousand eight 
hundred and forty-seven. 

Art. 12. From the preceding table and explanation, we 
deduce the following rule for numerating and reading numbers 
expressed by figures according to the French method. 

Rule. — Begin at the right hand, and point off the figures into 
periods of tbkee places each. 

Then, commencing at the left hand, read the figures of each period ^ 
adding the name of each period excepting that of units. 

Exercises in French Numeration. 

The learner may read orally, or write in words, the numbers 
represented by the following figures : 



1. 


152 


5. 


2254 


9. 


84093 


13. 


610711 


2. 


276 


6. 


4384 


10. 


98612 


14. 


3031671 


3. 


998 


7. 


7932 


11. 


592614 


15. 


4869021 


4. 


1057 


8. 


42198 


12. 


400619 


16. 


637313789 



Questions. — Art. 10. "What are the names of the periods above sextillions ? 
— Art. 11. What are the successive places of the figures in the table called? 
Of what order is the first or right-hand figure 7 The second 7 The third 7 
&o. — Art. 12. What is the rule for numerating and rtading numbers accord' 
ing to th« Fr«noh method 7 
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la 



17. 39461928 

18. 427143271 

19. 6301706716 

20. 143776700333 

21. 20463162486135 

22. 63821024711802 

23. 44770630147671 



24. 3761700137706717 

25. 242173562357421 

26. 870037637471078685 

27. 8216243812706381 

28. 2403172914376931 

29. 3761706137706167138 

30. 610167637896430607761607 



Art. 13* To write numbers by figures according to the 
French, method, we have the following 

KuLE. — Begin at the left hand, and write in each successive order 
the figure belonging to it, 

if any intervening order would otherwise he vacant^ fiU the place by 
a cipher. 

Exercises in French Notation and Numeration. 

The learner may represent »by figures, and read, the following 
numbers : 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five. 

4. Nine hundred and eight. 

5. Nineteen thousand. 

6. Fifteen hundred and four. 

7. Twenty-seven millions five hundred. 

8. Ninety-nine thousand ninety-nine. 

9. Forty-two millions two thousand and five. 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven millions eight hundred five thousand 
and seventy-four. 

13. Three hundred forty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

16. Seven thousand three hundred ninety-five. 

17. Fifty-seven billions fifty-nine millions ninety-nine thou* 
sand and forty-seven. 



Questions. — Art. 13. What is the rule for writing numbers according to 
the French method 7 At which hand do you begin to numerate figures ? 
Where do yon begin to read them ? At which hand do you begin to write 
namberi 7 Why 7 

2 
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Art. 14« The following table exhibits the Engli^ method 
of Dnmeration, in which it will be observed that the figures aro 
BCpSLTzted bj eommas into periods of six figures occh. The first 
or ri^t-hand period is regarded as nnits and thousands of units * 
the second, as millions and thousands of millions ; and so on six 
places being assigned to each period designated bj a distinct 
name. 

ENGLISH KOIEEATIOX TAH T.R 
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Hi 
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a 



711716, 371712, 



2. 
§-1 

o 2 • 

JS to * 

ti >^ w Lj 

g S o s s.-S 

4 5 6 7 11. 

* ^^ J 



Period of BQ- 
lions. 



Period Of Uil- 
lions. 



Period of 
Units. 



The value of the figures in the above table, expressed in words 
ac<;ording to the English method, is. One hundred thirty-seven 
thousand eight hundred ninety trillions ; seven hundred eleven 
thousand seven hundred sixteen billions ; three hundred seventy- 
one thousand seven hundred twelve millions ; four hundred fiifty- 
six thousand seven hundred eleven. 

Although there is the same number of figures in the English and in the 
French table, yet it will be observed that in fhe French table we have the 
names of three periods other than in the English. It will also be observed 
that the variation commences after the ninth place, or the place of hun- 
dreds of millions. K, therefore, we would know the value of numbers 



Questions. — Art. 14. How many figures in each period in the English 
method of numeration ? What orders are found in the English method 
that are not in the French T Give the name^ of the periods in the English 
Numeration Table, beginning with the period of units. Repeat the table, 
giving the names of all the orders or places. What ^ the value of the num- 
bers in the table expressed in words 7 How do the figures in the English 
and French table compare as to numbers ? How as to periods? Why is this 
differeuce ? Has a million the same value reckoned by the French table as 
when reckoned by the English ? 
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higher than hundreds of millions, when we see them written in words, or 
hear them read, we need to know whether they are expressed according to 
the French or the English method of numeration. 

The English method of numeration is that generally used in Gieat 
Britain, and in the British Provinces. 

Art. 15i To numerate and read numbers expressed by 
figures according to the English method, we have the following 

Rule. — Begin at the right handy and point off the figures into 
periods of six places each. Then, commencing at the left hand, read 
the figures of each period, adding the name of each period, excepting that 
ofunits^ 

Exercises in English Numeration. 

The learner may read orally, or write in words, the following 
numbers : 



1. 


125 


5. 


27306387903 


2. 


1063 


6. 


531470983712 


3. 


25842 


7. 


4230578032765038 


4. 


904357 


8; 


716756378807370767086389706473 



Art. 16* To write numbers in figures, according to the 
English method, we have the fallowing 

Rule. — Begin at the left hand, and write in each successive order 
the figure belonging to it. 

if any intervening order would otherwise be vacant, fiU the place by 
a cipher. 

Exercises in English Notation and Numeration. 

The learner may write in figures, and read, the following 
numbers : 

1. Three hundred twenty-five thousand four hundred and 
twelve. 

2. Two hundred fourteen thousand, one hundred sixty-five 
millions, seventy-eight thousand and fifty-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millions, seven hundred one thousand, nine hundred and eight. 

Questions. — Has the hillion the same value as that by the Frenoh table ? 
Why not ? By which table has it the greater value ? Where is the English 
method of numerating in use? — Art. 15. What is the rule for numerating 
and reading numbers by the English method 7 — Art. 16. What is the rule 
for writing numbers according to the English method ? 



lb 
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m. ADDITION. 

Mental Exercises. 

Art. 17« When it is required, to find a single number to 
express the sum of the units contained in several smaller num- 
bers, the process is called Addition. 

Ex. 1. James has 3 pears, and his younger brother has 4 ; 
how many have both ? 

Illustration. — To solve this question, the 3 pears and 4 

?ears must be added together; thus, 3 added to 4 makes 7. 
'herefore James and his brother have 7 pears. 





• 


ADDITION TABLE. 








2 and are 


2 


3 and are 


3 


, 4 and are 


4 


6 and 


are 5 


2 and 1 are 


8 


3 and 1 are 


4 


' 4 and 1 are 


5 


5 and 1 


are 6 


2 and 2 are 


4 


3 and 2 are 


6 


4 and 2 are 


6 


5 and 2 


are 7 


2 and 8 are 


5 


3 and 3 are 


6 


4 and 3 are 


7 


5 and 3 


are 8 


2 and 4 are 


6 


3 and 4 are 


7 


4 and 4 are 


8 


5 and 4 


are 9 


2 and 5 are 


7 


3 and 6 are 


8 


4 and 5 are 


9 


5 and 5 


are 10 


2 and 6 are 


8 


3 and 6 are 


9 


4 and 6 are 


10 


5 and 6 


are 11 


2 and 7 are 


9 


3 and 7 are 


10 


4 and 7 are 


11 


5 and 7 


are 12 


2 and 8 are 


10 


3 and 8 are 


11 


4 and 8 are 


12 


5 and 8 


are 13 


2 and 9 are 


11 


3 and 9 are 


12 


4 and 9 are 


13 


5 and 9 


are 14 


2 and 10 are 


12 


3 and 10 are 


13 


4 and 10 are 


14 


5 and 10 


are 15 


2 and 11 are 


13 


3 and 11 are 


14 


4 and 11 are 


15 


5 and 11 


are 16 


2 and 12 are 


14 


3 and 12 are 


15 


4 and 12 are 


16 


5 and 12 


are 17 


and are 


6 


7 and are 


7 


8 and are 


8 


9 and 


are 9 


and 1 are 


7 


7 and 1 are 


8 


8 and 1 are 


9 


9 and 1 


are 10 


and 2 are 


8 


7 and 2 are 


9 


8 and 2 are 


10 


9 and 2 


are 11 


6 and 3 are 


9 


7 and 3 are 


10 


8 and 3 are 


11 


9 and 3 


are 12 


6 and 4 are 


10 


7 and 4 are 


11 


8 and 4 are 


12 


9 and 4 


are 13 


6 and 6 are 


11 


7 and 5 are 


12 


8 and 5 are 


13 


9 and 5 


are 14 


6 and 6 are 


12 


7 and 6 are 


13 


8 and 6 are 


14 


9 and 6 


are 15 


and 7 are 


13 


7 and 7 are 


14 


8 and 7 are 


15 


9 and 7 


are 16 


and 8 are 


14 


7 and 8 are 


15 


8 and 8 are 


16 


9 and 8 


are 17 


and 9 are 


15 


7 and 9 are 


16 


8 and 9 are 


17 


9 and 9 


are 18 


and 10 are 


16 


7 and 10 are 


17 


8 and 10 are 


18 


9 and 10 


are 19 


6 and 11 are 


17 


7 and 11 are 


18 


8 and 11 are 


19 


9 and 11 


are 20 


6 and 12 are 


18 


7 and 12 are 


19 


8 and 12 are 


20 


9 and 12 


are 21 


10 and are 


10 


11 and are 


11 


12 and are 


12 


13 and 


are 13 


10 and 1 are 


11 


11 and 1 are 


12 


12 and 1 are 


13 


13 and 1 


are 14 


,10 and 2 are 


12 


11 and 2 are 


13 


12 and 2 are 


14 


13 and 2 


are 15 


10 and 8 are 


13 


11 and 3 are 


14 


12 and 3 are 


15 


13 and 3 


are 16 


10 and 4 are 


14 


11 and 4 afe 15 


12 and 4 are 


16 


13 and 4 


are 17 


10 and 6 are 


15 


11 and 5 are 


16 


12 and 5 are 


17 


13 and 5 


are 18 


10 and 6 are 


16 


11 and 6 are 


17 


12 and 6 are 


18 


13 and 6 


are 19 


10 and 7 are 


17 


11 and 7 are 


.18 


12 and 7 are 


19 


13 and 7 


are 20 


10 and 8 are 


18 


11 and 8 are 


19 


12 and 8 are 


20 


13 and 8 


are 21 . 


10 and 9 are 


19 


11 and 9 are 


20 


12 and 9 are 


21 


13 and 9 


are 22 


10 and 10 are 


20 


11 and 10 are 


21 


12 and 10 are 


22 


13 and 10 


are 23 


10 and 11 are 


21 


11 and 11 are 


22 


12 and 11 are 


23 


13 and 11 


are 24 


4.0 and 12 are 


22 


11 and 12 are 


23 


12 and 12 are 


24 


13 and 12 


are 25 



Question. — Art. 17. What is the process called hj irhich we find the som 
of several numbers ? 
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2. How many are 2 and 3 ? 2 and 5 ? 2 and 7 ? 2 and 9 ? 
2 and 4? 2 and 2? 2 and 8? 2 and 6? 

3. How many are 3 and 3 ? 3 and 5 ? 3 and 7 ? 3 and 
9? 3 and 4? 3 and 6? 3 and 8? 3 and 3? 

4. How many are 4 and 3 ? 4 and 5 ? 4 and 8 ? 4 and 
97 4andl? 4and2? 4and4? 4 and 7 ? 

5. How many are 5 and 3 ? 5 and 4 ? 6 and 7 ? 5 and 
8? 6 and 9? 5and2? 5 and 5? 5 and 6? 5 and 17 

6. How many are 6 and 2 7 6 and 4 ? 6 and 3 7 6 and 5 7 

6 and 7 7 6 and 9 7 6 and 17 6 and 6 7 6 and 8 7 

7. How many are 7 and 3 7 7 and 5 7 7 and 7 7 7 and 67 

7 and 87 7 and 97 7 and 27 7 and 47 7 and 107 

8. How many are 8 and 2 7 8 and 47 8 and 67 8 and 77 

8 and 97 8 and 87 8 and 17 8 and 37 8 and 67 

9. How many are 9 and 1 7 9 and 3 7 9 and 57 9 and 47 

9 and 67 9 and 87 9 and 97 9 and 27 

10. James had 4 apples, Samuel gave h\m 5 more, and John 
gave him 6 ; how many had he in all 7 

11. Gave 7 dollars for a barrel of flour, 5 dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter; what 
did I give for the whole 7 

12. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollars for a vest ; what was the whole cost 7 

13. Gave 25 cents for an arithmetic, and 67 for a geography ; 
what was the cost of both 7 

Illit^jration. — We may divide the cents into tens and units. 
ThuSj 25 equals 2 tens and 5 units ; 67 equals 6 tens and 7 
units ; 2 tens and 6 tens are 8 tens ; and 5 units and 7 units are 
12 units, or 1 ten and 2 units ; 1 ten and 2 units added to 8 
tens make 9 tens and 2 units, or 92. Therefore the arithmetic 
and geography cost 92 cents. 

14. On the fourth of July 20 cents were given to Emily, 15 
cents to Betsey, 10 cents to Benjamin, and none to Lydia ; 
what did they all receive 7 

15. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol- 
lars ; what was the price of the whole 7 

16. Gave 55 dollars for a horse, 40 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost 7 

17. Sold 3 loads" of wood for 17 dollars, 6 tons of timber for 
19 dollars, and a pair of oxen for 60 dollars ; what sum did I 
receive 7 

2# 
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Abt. 18* From the solution of the preceding questions, the 
learner will perceive, that 

Addition is the process of finding the snm of two or more 
numbers. The result obtained, is called their amoimt 

Addition is commonly represented by this character, -)-, which 
signifies pluSj or added to. The expression *l-\-b isjread, 7 plus 
5, or 7 added to 5. 

This character, ^, is called the sign of equality, and signifies 
equal to. The expression 7+5=12 is read, 7 plus 5, or 7 
added to 5, is equal to 12. 

ExSRdSES FOR THE SlAXB. 

Abt. 19* The method of operation when the numbers are 
large, and the sum of each column is less than 10. 

£x. 1. A man bought a watch for 42 dollars, a coat for 16 
dollars, and a set of maps for 21 dollars ; what did he pay for 
the whole 7 Ans. 79 dollars. 

opBBinov. Having arranged the nombers so that 

Dollars. all the units of £e same order shall stand 

42 in the same column, we first add the col^ 

1 6 unm of units; thus, 1 and 6 are 7, and 2 

2 1 are 9 (units), and write down the amount 
under the column of units. We then add 

Amount 7 9 the column of tens; thus, 2 and 1 are 3, 

and 4 are 7 (tens), which we write under 
the column of tens, and thus find the amount of the whole to be 79 
dollars. 

Art. 20« First Method of Proof, — Begin at the top and 
add the columns downward in the same manner as they were 
before added upward, and if the two sums agree the work is pre- 
sumed to be right. 

The reason of this proof is, that, by adding downward, the 
order of the figures is inverted ; and, therefore, any error made 
in the first addition would probably be detected in the second. 

Note. — This method of proof is generally used in business. 



Questions. — Art. 18. What la addition ? What is the sign of addition, 
and what does it signify 7 What is the sign of equality, and what does it 
signify? — Art. 19. How are numbers arranged for addition? Which col- 
umn must first be added ? Why 7 Where do you place its sum ? Where 
mast the sum of each column be placed 7 What is the whole sum called 7 
— Art. 20. How is addition prored 7 What is the reason for this method of 
proof 7 Is this method in common use 7 
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Examples for Pbactiob. 

2. 3. 4. 5. 

Miles. Furlongs. Days. Weeks. 

151 234 472 121 

212 423 315 516 

321 321 102 361 



Ans. 6 84 

6. What is the sum of 231, 114, and 324 ? Ans. 669. 

7. Required the sum of 235, 321, and 142. 

8. What is the sum of 11, 22, 505, and 461 ? 

9. Sold twelve ploughs for 104 dollars, two wagons for 214 
dollars, and one chaise for 121 dollars ; what was the amount 
of the whole ? 

10. A drover bought 125 sheep of one man, 432 of another, 
and of a third 311 ; how many did he buy ? 

Art. 21. Method of operation when the sum of any column 
is equal to or exceeds 10. , 

Ex. 1. I have three lots of wild land ; the first contains 246 
acres, the second 764 acres, and the third 918 acres. I wish to 
know how many acres are in the three lots. Ans. 1928 acres. 

opKRATioK. Having arranged the numbers as in 

Acres. the preceding examples, we first add 

2 4 6 the units ; thus, 8 and 4 are 12, and 6 

7 5 4 are 18 units, equal 1 ten and 8 units. 

918 ^® write the 8 units under the column 

. of units, we carry or add the 1 ten to 

Amount 19 2 8 the column of tens ; thus, 1 added to 

1 makes 2, and 6 are 8, and 4 are 12 
(tens) , equal to 1 hundred and 2 tens. We write the 2 tens under 
the column of tens, and add the 1 hundred to the column of hun- 
dreds ; thus, 1 added to 9 makes 10, and 7 are 17, and 2 are 19 
(hundreds), equal to 1 thousand and 9 hundreds. We write the 9 
under the column of hundreds ; and there being no other column to 
be added, we set down the 1 thousand in thousands' place, and find 
the amount of the several numbers to be 1928. 

Note. •^- A more concise way, in practice, is to omit calling the name 
of each figure as added, and name only results. 



QtnssTTONS. — Art. 21. When the sum of any column exceeds ten, where 
are the units written ? What is done with the tens ? Why do you carry, or 
add, one for every 10 ? How is the sum of the last column written 7 
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Art. 22* From the preceding examples and illustrations in 
addition, we deduce the*following general 

Rule. — Write the numbers so that all the figures of the same order 
thall stand in the same column. 

Add, upward, all the figures in the column of units, and, if the 
vnount be less than ten, write it underneath. But, if the amount be 
en or more, write down the unit figure only, and add in the figure 
denoting the ten or tens with the next column. 

Proceed in this way with each column, until all areadded, observ- 
ing to write down the whole amount of the last column. 

Art. 23 • Second Method of Proof. — Separate *the numbers 
to be added into two parts, by drawing a horizontal line between 
them. Add the numbers below the line, and set down their sum. 
Then add this sum and the number, or numbers, above the line 
together ; and, if their sum is equal to the first amount, the work 
is presumed to be right. 

The reason of this proof depends on the principle. That the 
sum of all the parts into which any number is divided is equal 
to the whole. 



Examples foe Practice.. 



2. 

OPBRATION. 

526 
317 
629 
132 

Ans. 15 4 



2. 

OPERATION AND PROOr. 

526 

317 
529 
132 

First am't 15 4 



3. 

OPERATION. 

241 
532 
207 
913 

Ans. 18 9 3 



3. 



OPERATION ANS PROOF. 

241 

532 
207 
913 

First am't 1 8 9 3 



978 



1652 



4.- 

Dollars. 
11 

23 

97 
86 



5. 

Miles. 

47 
87 
58 
83 



217 275 1766 



Ans. 15 04 

6. 7. 8. 

Pounds. Rods. Inches. 

127 678 789 

396 971 478 

787 147 719 

456 716 937 

2 9 23 



Ans. 18 9 3 
9. 

Feet. 

1769 
7895 
7563 
8765 



2512 



25992 



QimsTioKS. — Art 22. What is the general rule for addition? — Art. 23. 
Wbat ia the second method of preying addition 7 What is the reason of this 
method of proof J 



Sjbct. IL] 



ADDITION. 



21 



10. 

Ounces. 

876 
376 
715 
67 8 
910 



11. 

Drams. 

789 
567 
743 
435 
678 



12. 

Cents. 

123 
47 8 
716 
478 
127 



13. 

Eagles. 

471 
617 

871 
817 
899 



14. 

Degrees. 

1234 
3456 
6544 
7891 
8766 



15. 

Feet. 

78956 
37667 
12345 
67890 
78999 
13579 



16, 

Inches. 

71678 
12345 

67890 
34567 
89012 
78917 



17. 

Hours. 

71123 
45678 
34680 
56777 
67812 
71444 



18. 

Minutes. 

98765 
12345 
67111 
33333 
71345 
99999 



19. 

Days. 

17875897 

7167512 

876567 

98765 

7896 

789 

78 

7 



20. 

Tears. 

789567 

7613 

123123 

70071 

475 

1069 

374176 

761 



21. 

Months. 

37 

1378956 

700714 

367 

76117 

4611779 

9171 

131765 



22. 

Hogsheads. 

30176 

31 

8601 

11 

9911 

89120 

710 

4 3 25 



23. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

25. Required the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

26. Add 19, 181, 5, 897156, 81, 800, and 71512. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, and 
878? 

28. Add 71, 18765, 9111, 1471, 678, 9, 1446, and 71. 



29. Add 51, 1, 7671, 89, 871787, 61, and 70001. 
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30. What is the sum of 71, 8956, 1, 785, 587, and 76178? 

31. Add 9999, 8008, 8, 81, 4777, and 516785. 

32. Add 5, 7, 8911, 467, 47895, and 87. 

33. Add 123456, 71, 8005, 21, and 716787. 

34. Add 47, 911111, 717, 81, 88767, and 56. 

35. What is the sum of 71, 8899, 4, 7111, and 678679 ? 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

37. Add 917658, 75, 876789, 46, and 8222. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ? 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007^ and 46 ? 

44. Add four hundred seventy-six, seventy-one, one hundred 
five, and three hundred eighty-seven. 

45. Add fifty-six thousand seven hundred eighty-five, seven 
hundred five, thirty-six, one hundred seventy thousand and one, 
and four hundred seven. 

46. Add fifty-six thousand seven hundred eleven, three thou- 
sand seventy-one, four hundred seventy-one, sixty-one, and three 
thousand and one. 

47. What is the sum of the following numbers : seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine ? 

48. Gave 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for a horse, 376 dollars for a carriage, and 7689 dollars 

for a house ; how much did they all cost ? 
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49. In an orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees bear pears, and 14 trees bear cherries ; how many trees 
are there in the orchard ? 

50. The hind quarters of an ox weighed 375 pounds each, the 
fore quarters 315 pounds each ; the hide weighed 96 pounds, 
and the tallow 87 pounds. What was the whole weight of the 
ox? 

51. A man bought a farm for 1728 dollars, and sold it so as 
to gain 375 dollars ; how much did he sell it for ? 

.52. A merchant bought five pieces of cloth. For the first he 
gave 376 dollars, for the second 198 dollars, for the third 896 
dollars, for the fourth 691 dollars, and for the fifth 96 dollars. 
How much did he give for the whole ? 

53. A merchant bought five hogsheads of molasses for 375 
dollars, and sold it so as to gain 25 dollars on each hogshead ; 
for how much did he sell it ? 

54. John Smith's farm is worth 7896 ^dollars ; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
How much is he worth ? 

55. Required the number of inhabitants in tlie New England 
States. By the census of 1850 there were in Maine 583,169, 
in New Hampshire 317,976, in Massachusetts 994,514, in 
Rhode Island 147,545, in Connecticut 370,-792, and in Ver- 
mont 314,120. 

56. Required the number of inhabitants in the Middle States, 
including the District of Columbia. In 1850 there were in 
New York 3,097,394, in New Jersey 489,555, in Pennsylvania 
2,311,786, in Delaware 91,532, in Maryland 583,034, and in 
the District of Columbia 51,687. 

57. Required the number of inhabitants in the Southern States. 
In 1850 there wece in Virginia 1,421,661, in North Carolina 
869,039, in South Carolina 668,507, in Georgia 906,185, and 
in Florida 87,445. 

58. Required the number of inhabitants in the South-Westem 
. States. In 1850 there were in Alabama 771,623, in Mississippi 

606,526, in Louisiana, 517,762, in Texas 212,592, in Arkansas 
209,897, and in Tennessee 1,002,917. 

59. Required the number of inhabitants in the North- Western 
States and Territories. In 1850 there were in Missouri 6^2,044, 
in Kentucky 982,405, in Ohio 1,980,329, in Indiana 988,416, 
in Illinois «51,470, in Michigan 397,654, in Wisconsin 305,391, 
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in Iowa 192,214, in California 92,597, and in the Territories 
92,298. 

Art. 24* Method of adding two or more colnmns at a single 
operation. 

Ex. 1. Washington lived 68 years ; John Adams, 91 years 
Jefiferson, 83 years ; Madison, 85 years. What is the sum of 
the years they all lived ? Ans. 327. 

OPKRATIOM. 

^ g* Beginnine with the number last written 

^ ^ down, we aad the units and tens, thus : 85 

91 and 3 equalJB8, and 80 equal 168, and 1 

8 3 equal 169, and 90 eoual 259, and 8 equal 

8 5 267, and 60 equal d27, the sum sought. 

In like manner may be added more uian 



Amount 3 2 7 - two columns at one operation. 

Note. — The examples that follow can be performed as the aboye, or 
by the common method, or by both, as the teacher may advise. 

2. 3. 4. 5. 6. 



Oances. 


Tarda. 


Feet. 


Inches. 


Chaldrons. 


1234 


2345 


3456 


7891 


5678 


5678 


6 7*8 9 


7891 


1356 


3215 


9012 


1023 


3456 


7891 


6789 


3456 


4456 


7891 


2345 


3214 


7890 


7890 


3456 


6789 


1234 


1345 


1234 


7890 


1234 


3789 


6789 


5678 


1378 


5678 


1379 


3216 


9012 


8123 


9123 


9008 


7890 


3456 


4567 


4567 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


1345 


3456 


3456 


6781 


5678 


6789 


7891 


7 812 


1780 


1234 


3456 


3456 


3 4 56 


3007 


5678 


7890 


7891 


7812 


5617 


9001 


5678 


3783 


3713 


4456 


2345 


9012 


1237 • 


7891 


3456 


6789 


3456 


7891 


1357 


'7891 


1030 


7890 


1007 


9009 


3070 


7816 


1234 


5670 


8765 


4567 


1781 


5678 


1234 


4321 


3456 
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«III. SUBTRACTION. 

Mental Exercises. 

Art. 25 1 When it is required to find the difference between 
two numbers, the process is called Subtraction. The operation 
is the reverse of addition. 

Ex. 1. John has 7 oranges, and his sister but 4 ; how manj 
more has John than his sister ? 

Illustration. — We first inquire what number added to 4 
will make 7. Prom addition we learn that 4 and 3 are 7 ; con- 
sequently, if 4 oranges be taken from 7 oranges, 8 will remain, 
Hence John has 3 oranges more than his sister. 

subtraction table. 



1 fipom 1 leaves 


2 from 2 leaves 


8 from 3 leaves 


4 from 4 leaves 


1 from 2 leaves 1 


2 frt>m 3 leaves 1 


3 from 4 leaves 1 


4 from 5 leaves 1 


1 from 3 leaves 2 


2 from 4 leaves 2 


3 from 5 leaves 2 


4 from 6 leaves 2 


1 from 4 leaves 3 


2 from 5 leaves 3 


3 from 6 leaves 3 


4 from 7 leaves 3 


1 from 5 leaves 4 


2 from 6 leaves 4 


3 from 7 leaves 4 


4 from 8 leaves 4 


1 from 6 leaves 5 


2 from 7 leaves 5 


3 from 8 leaves 5 


4 from 9 leaves 5 


1 from 7 leaves 6 


2 from 8 leaves 6 


3 from 9 leaves 6 


4 from 10 leaves 6 


1 from 8 leaves 7 


2 from 9 leaves 7 


3 from 10 leaves 7 


4 from 11 leaves 7 


1 from 9 leaves 8 


2 from 10 leaves 8 


3 from 11 leaves 8 


4 from 12 leaves 8 


1 from 10 leaves 


2 from 11 leaves 9 


3 from 12 leaves 9 


4 from 13 leaves 9 


1 from 11 leaves 10 


2 from 12 leaves 10 


3 from 13 leaves 10 


4 from 14 leaves 10 


1 from 12 leaves 11 


2 from 13 leaves 11 


3 from 14 leaves 11 


4 from 15 leaves 11 


1 from 13 leaves 12 


2 from 14 leaves 12 


3 from 15 leaves 12 


4 from 16 leaves 12 


6 from 5 leaves 


6 from 6 leaves 


7 from 7 leaves 


8 from 8 leaves 


5 from 6 leaves 1 


6 fr^>m 7 leaves 1 


7 firom 8 leaves 1 


8 from 9 leaves 1 


6 from 7 leaves 2 


6 from 8 leaves 2 


7 fh)m 9 leaves 2 


8 from 10 leaves 2 


6 from 8 leaves 3 


6 from 9 leaves 3 


7 fh)m 10 leaves 3 


8 fh)m 11 leaves 3 


5 from leaves • 4 


6 from 10 leaves 4 


7 from 11 leaves 4 


8 frvm 12 leaves 4 


6 from 10 leaves 5 


6 from 11 leaves 5 


7 from 12 leaves 5 


8 from 13 leaves 6 


5 from 11 leaves 6 


6 from 12 leaves 6 


7 from 13 leaves 6 


8 from 14 leaves 6 


5 from 12 leaves 7 


6 from 13 leaves 7 


7 from 14 leaves 7 


8 from 15 leaves 7 


5 from 13 leaves 8 


6 frt>m 14 leaves 8 


7 from 15 leaves 8 


8 from 16 leaves 8 


5 from 14 leaves 9 


6 from 15 leaves 9 


7 from 16 leaves 9 


8 from 17 leaves 9 


5 from 15 leaves 10 


6 from 16 leaves 10 


7 from 17 leaves 10 


8 from 18 leaves 10 


5 from 16 leaves 11 


6 from 17 leaves 11 


7 from 18 leaves 11 


8 from 19 leaves 11 


5 from 17 leaves 12 


6 from 18 leaves 12 


7 from 19 leaves 12 


8 from 20 leaves 12 


9 from 9 leaves 


10 from 10 leaves 


11 from 11 leaves 


12 from 12 leaves 


9 from 10 leaves 1 


10 from 11 leaves 1 


11 from 12 leaves 1 


12 from 13 leaves 1 


9 from 11 leaves" 2 


10 from 12 leaves 2 


11 fh)m 13 leaves 2 


12 from 14 leaves 2 


9 from 12 leaves 3 


10 from 13 leaves 3 


11 from 14 leaves 3 


12 from 15 leaves 3 


9 from 13 leaves 4 


10 from 14 leaves 4 


11 from J15 leaves 4 


12 from 16 leaves 4 


9 from 14 leaves 5 


10 from 15 leaves 5 


11 from 16 leaves 5 


12 from 17 leaves 6 


9 from Id leaves 6 


10 from 16 leaves 6 


11 from 17 leaves 6 


12 from 18 leaves 6 


9 from 16 leaves 7 


10 from 17 leaves 7 


11 from 18 leaves 7 


12 from 19 leaves 7 


9 from 17 leaves 8 


10 from 18 leaves 8 


11 from 19 leaves 8 


12 from 20 leaves 8 


9 from 18 leaves 9 


10 from 19 leaves 9 


11 from 20 leaves 9 


12 from 21 leaves 9 


9 from 19 leaves 10 


10 from 20 leaves 10 


11 from 21 leaves 10 


12 from 22 leaves 10 


9 from 20 leaves 11 


10 from 21 leaves 11 


11 from 22 leaves 11 


12 from 23 leaves 11 


9 from 21 leaves 12 


10 from 22 leaves 12 


11 from 23 leaves 12 


12 from 24 leaves 12 



Questions. — Art. 25. What does subtraotion ieaoh ? Of what is it the 
revere« ? 

3 
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2. Thomas had five oranges, and gave two of them to John ' 
how many had he left ? 

3. Peter had six marbles, and gave two of them to Samuel , 
how many had he left ? 

4. Lydia had four cakes ; haying lost one, how many had she 
left? 

5. Daniel, having eight cents, gives three to Mary; how 
many has he left ? 

6. Benjamin had ten nuts ; he gave four to Jane, and three 
to Emily ; how many had he left? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
how many more has John than Enoch ^ 

8. Paid seven dollars for a pair of boots, and two dollars for 
shoes ; how much did the boots cost more than the shoes ? 

9. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

10. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

11. How many are 5 less 2 ? 5 less 3 ? 6 less 4 ? 

12. How many are 6 less 1 ? 6 less 2? 6 less 4? 6 less 5 ? 

13. How many are 7 less 2? 7 less 3? 7 less 4? 7 less 6? 

14. How many are 8 less 6 ? 8 less 5? 8 less 2? 8 less 4? 

8 less 1? 

15. How many are 9 less 2? 9 less 4? 9 less 5? 9 less 7? 

9 less 3 ? 

16. How many are 10 less 8 ? 10 less 7 ? 10 less 5 ? 10 
less 3 ? 10 less 1 ? 

17. How many are 11 less 9? 11 less 7? 11 less 5? 11 
less 3? 11 less 4? 

18. How many are 12 less 10 ? 12 less 8 ? 12 less 6 ? 12 
less 4 ? 12 less 7 ? 

19. How many are 13 less 11? 13 less 10? 13 less. 7? 
13 less 9? 13 less 5? 

20. How many are 14 less 11 ? 14 less 9 ? 14 less 8 ? 14 
less 6?. 14 less 7? 14 less 3? 

21. How many are 15 less 2? 15 less 4? 15 less 5? 15 
less 7 ? 15 less 9 ? 15 less 13 ? 

22. How many are 16 less 3 ? 16 less 4 ? 16 less 7 ? 16 
less 9? 16 less 11? 16 less 15? 

23. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12? - 

24. How many are 18 less 2 ? 18 less 4 ? 18 less 7 ? 18 
less 8? 18 less 10? 18 less 12? 

25. How many are 19 less 1 ? 19 less 3 ? 19 less 5 ? 19 
less 7? 19 less 9? 19 lees 16? 
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26. How many are 20 less 5 ? 20 less 8 ? 20 less 9 ? 20 
less 12? 20 less 15? 20 less 19? 

27. Bought a horse for 60 dollars, and sold him for 90 dol* 
lars ; how much did I gain ? 

Illustration. — We. may divide the two prices of the horse 
into tens, and subtract the greater from the less. Thus 60 
equals 6 tens, and 90 equals 9 tens ; 6 tens from 9 tens leave 3 
tens, or 30. Therefore I gained 30 dollars. 

28. Sold a wagon for 70 dollars, which cost me 100 dollars ; 
how much did I lose ? 

29. John travels 30 miles a day, and Samuel 90 mUes ; what 
is the difference ? 

30. I have 100 dollars, and after I shall have given 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

31. John Smith, Jr., had 170 dollars ; he gave his oldest 
daughter, Angeline, 40 dollars, his youngest daughter, Mary, 
60 dollars, his oldest son, James, 30, and his youngest son, 
William, 20 dollars ; he also paid 20 dollars for his taxes ; 
how many dollars had he remaining ? 

Ar,t. 26 • The pupU, having solved the preceding questions, 
will perceive, that 

Subtraction is the taking of one number from another to find 
the difference. 

When the two numbers are unequal, the larger is called the 
Minuend, and the less number the Subtrahend. The answer, 
or number found by the operation, is called the Difference, or 
Bevminder. 

Note. — The words minuend and subtrahend are derived from two Latin 
words ; the former from mintiendum, which signifies to be diminished or 
made lets^ and the latter from subtrahendumy which means to be sub- 
tracted or taken away. 

Art. 27t Signs. — Subtraction is denoted by a short hori- 
zontal line, thus — , signifying minus, or less. It indicates that 
the number following is to be taken from the one that precedes 
it. The expression 6 -^ 2 = 4 is read, 6 minus, or less, 2 is 
equal to 4. 

» — - ■ ■■■ I ■ I ■ ■■■■■■ — -■ ■■ ■ — I. .1 I ■■■-■■■ I N ■■■■■■■■■■! ^ 

Questions: — Art. 26. What is subtraction 7 What is the greater number 
ealled ? What is the less number called ? What the answer 7 — Art. 27. 
What is the sign of subtraction 7 What does it signify and indicate 7 
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Exercises jos thb Slate. 

Art. 28 • Method of operation, when the nmnbers are large 
and each figure in the subtrahend is less than the figure ^bove it 
in the minuend. 

Ex. 1. Let it be required to take 245 from 468, and to find 
their difference. Ans. 223. 

.-» « "^0 place the less number under the 

Minuend 4 6 8 greater, unite under unite, tens under 

a 1.x I- J o /I K * tens, &c., and draw a Ime below them. 
Subtrahend 245 ^^ ^^^^ ^^^ ^^ ^^^ ^^^^ y^^^^ ^^^ 

Kemaindef 2 2 3 ^7^ ^ ^^^*® ^^^^ ^ ^^^*® ^^^® ^ ^^^^t 

and write the 3 in unite' place below. 

We then say, 4 tens from 6 tens leave 2 tens, and write the 2 in 
tens' place below ; an4 proceed with the next figure, and say, 2 hun- 
dreds from 4 hundreds leave 2 hundreds, which we write in hun- 
dreds' place below. We thus find the difference to be 223. 

Art. 29, First Method of Proof, — Add the remainder and 
the subtrahend together, and their sum wiU be equal to the 
minuend, if the work is right. 

This method of proof depends on the principle, That the greater 
of any two raiTribers is eqiial to the less added, to the difference 
hetuoeen them. 

Examples tor Practice. 

2. 2. 3. 3. 

OPKRATIOH. OPKBATION AND PBOOT. OPKRATIOH. OPERATION AND PROOF. 

Minuend 547 547 986 986 

Subtrahend 235 235 763 763 



Kemainder 312 312 22 3 223 

Min. 5T7 Min. 986 

4. 5. 6. 7. 

From 684 735 864 948 

Take 462 .5 23 651 746 



8. A former paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

9. A farmer raised 896 bushels of wheat, and sold 675 bushels 
of it ; how much did he reserve for his own use ? 



QuESTioirs. — Art. 28. How are numbers arranged for subtraction ? Where 
do you begin to subtract ? Whj ? Where do you write the difference ? — 
Art. 29. What is the first method of proving subtraction ? What is the reason 
of this proof; or on what principle does it depend ? 
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10. A gentleman gave his son 8692 dollars, and his daughter 
1212 dollars less than his son ; how much did his daughter re- 
ceive ? 

Art. 30i Method of operation when any figure in the sub- 
trahend b greater than the figure above it in the minuend. 

Ex. 1. If I have 624 ploUars, and lose 342 of them, how 
many remain ? . * Ans. 282. 

OPERATION. "Wq first take the 2 units from the 4 units, 

Minuend 6 2 4 and find the difference to be 2 units, which we 

Subtrahend 3 4 2 vfrite under the figure subtracted. We then 

. proceed to take the 4 tens from the 2 tens 

Bemamder 2 o 2 above it ; but we here find a difficulty, since 

the 4 is greater than 2, and cannot be subtracted from it. We there- 

'fore add 10 to the 2 tens, which makps 12 tens, and then subtract 

the 4 from 12, and 8 tens remain, which we write below. Then, to 

compensate for the 10 thus added to the 2 in the minuend, we add 

one to the 3 hundreds in the next higher place in the subtrahend, 

which makes 4 hundreds, and subtract the 4 from 6 hundreds, and 

2 hundreds remain. The remainder, therefijre, is 282. 

The reason of this operation depends upon the self-evident truth, 
That, if any two numbers are equally increased, their difference remains 
the same. In this example 10 tens, equal to 1 hundred, were added 
to the 2 tens in the upper number, and 1 was added to the 2 hun- 
dreds in the lower number. Now, since the 3 stands in the hun- 
dreds^ place, the 1 added was in fact 1 hundred. Hence, the two 
numbers being equally increased, the difference is the same. 

Note. — This addition of 10 to the minuend is sometimes called bor- 
rowing 10, and the addition of 1 to the subtrahend is called carrying 1. 

Art. 31 • From the preceding examples and illustrations in 
subtraction, we deduce the following general 

EuLE. — Place the less number under the greater, so that units of the 
same order shall stand in the same column. 

Commencing at the right hand, subtract each figure of the subtra- 
hend from the figure above it. 

If any figure of the subtrahend is larger than the figure above it 
in the minuend, add 10 to that figure of the minuend before subtracting, 
and then add 1 to the next figure of the subtrahend. 

Questions. — Art. 30. How do yon proceed when a figure of the subtra- 
hend is larger than the one above it in the minuend 7 How do you compen- 
sate for the 10 which is added to the minuend ? What is the reason for this 
addition to the minuend and subtrahend 7 How does it appear that the 1 
added to the subtrahend equals the 10 added to the minuend 7 What is the 
addition of 10 to tiie minuend sometimes called 7 The addition of 1 to the 
subtrahend 7 — Art. 31. What is the general rule for subtraction 7 

3* 



30 



SUBTRACTION. 



[Saain. 



Abt. 32< Second Method of Proof, • — Subtract the remain- 
der or difference from the minuend, and the result will be like 
the subtrahend if the work is right. 

This method of proof depends on the principle, That the 
smaller of any two numbers is equal to the remainder obtainea 
by subtracting their difference from the greater. 



Examples for Practicb. 
2. 2. 3. 3. • 

OPKRATIOH. OPKBATION AND PBOOr. OPSRATIOir. OPBtATIOM AND PROOF. 



Minuend 3 7 6 
Subtrahend 16 7 

Bemainder 2 9 



376 
167 

209 
Sub. 167 



531 
389 

142 



531 

389 

142 
Sub. 3 89 



4. 

Tons. 

From 9 7 8 
Take 19 9 



Ains. 77 9 



5. 

GaUons. 

67158 
14339 

52819 



6. 

14711 
9197 

5 514 



7. 

Feet. 

10000 
90909 

9091 



8. 

Miles. 

From 6 7 8 9 5 
Take 19 9 9 9 



9. 

Dollars. 

456798 
190899 



10. 

Minutes. 

765321 

17 777 7 



11. 

Seconds. 

555555 
177777 



12. 

Rods. 

From 100200300400500 
Take 90807060504030 



13. 

Acres. 

1000 00000000 
99 9 9 99999999 



14. From 671111 take 199999. 

15. From 1789100 take 808088. 

16. From 1000000 take 999999. 

17. From 9999999 take 1607. 

18. From 6101507601061 take 3806790989. 



QxTESTioNS. — Art. 32. What is the second method of proving subtraction ? 
What is the reason for this method of proof, or on what principle does it 
depend ? 
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19. From 8054010657811 take 76909748598. 

20. From 7100071641115 take 10071178. 

21. From 501505010678 take 794090589. 

22. Take 99999999 from 100000000. 

23. Take 44444444 from 500000000. 

24. Take 1234567890 from 9987654321. 

25. From 800700567 take 1010101. 

26. Take twenty-five thousand twenty-five from twenty-five 
millions. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. 

28. From one hundred one millions ten thousand one hundred 
one take ten millions one himdred one thousand and ten. 

29. From one million take nine. 

30.* From three thousand take thirty-three. 

31. From one hundred millions take five thousand. 

32. From 1,728 dollars, I paid 961 dollars ; how many re- 
main ? 

33. Our national independence was declared in 1776 ; how 
many years from that period to the close of the last war with 
Great Britain, in 1815 ? 

34. The last transit of Yenus was in 1769, and the next will 
be in 1874; how many years will intervene? 

Ans. 105 years. 

35. The State of New Jersey contains 6851 square miles, and 
Delaware 2120. How many more square miles has the former 
State than the latter? . 

36. In 1840 the number of inhabitants in the United States 
was 17,069,453, and in 1850 it was 23,191,876 ; what was the 
increase ? 

37. In 1850 there were raised in the State of Ohio 56,619,608 
bushels of com, and in 1853, 73,436,690 bushels ; what was the 
increase ? 

38. By the census of 1850, 13,121,498 bushels of wheat were 
raised in New York, and 15,367,691 bushels in Pennsylvania; 
how many bushels in the latter State more than in the former ? 
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riBST OPBRATIOH. 

Dollars. 



8KC0ND OPKKATIOlf. 

Dollarfl. 



Minuend 7 6 7 Minuend 



767 



39. The city of New York owes 13,960,856 dollars, and 
Boston owes 7,779,855 dollars ; how much more does New York 
owe than Boston ? 

40. From five hundred eighty-one thousand take three thou- 
sand and ninety-six. 

41. It was ascertained by a transit of Venus, June 3, 1769, 
that the mean distance of the earth from the sun was ninety-five 
millions one hundred seventy-three thousand one hundred twenty- 
seven miles, and that the mean distance of Mars from the sun 
was one hundred forty-five millions fourteen thousand one hun- 
dred forty-eight miles. Required the difference of their distances 
from the sun. 

Art. 33. Method of subtracting when there are two or more 
subtrahends. 

Ex. 1. A man owing 767 dollars, paid atone time 190 dol- 
lars, at another time 131 dollars, at another time 155 dollars ; 
how much did he then owe? Ans. 291 dollars. * 

In the fii:st op- 
eration, the several 
subtrahends^ hav- 
ing been properly 
placed, are added 
for a single subtra- 
hend^ to be taken 
from the minuend. 
In the second, the 
subtrahends are 
subtracted^ as they 
are added ^ at one operation, thus : beginning with units, 5 and 1 equal 

6, which from 7 units leaves 1 unit ; passmg to tens, 5 and 9 and 3 
equal 17 tens ; reservinz the left-hand figure to add in with tibe 
figures of the subtrahend in the next column, the right-hand figure, 

7, being larger than 6 tens of the minuend, we add 10 to the 6, and, 
subtracting, have left 9 tens ; and, passing to hundreds, we add in 
the left-hand figure 1 reserved from the 17 tens, and also add 1, 
equal 10 tens, to compensate for the 10 added to the minuend, and 
with the other figures, 1 and 1 and 1 equal 5 hundreds, which, taken 
from 7 hundreds, leave 2 hundreds ; and 291 as the answer sought. 

2. E. Webster owned 6,765 acres of land, and he gave to his 
oldest brother 2,196 acres, and his uncle Rollins 1,981 acres; 
how much has he left? 

3. The real estate of James Dow is valued at 3,769 dollars, 
and his personal estate at 2,648 dollars ; he owes John Smith 
1,728 dollars, and Job Tyler 1,161 dollars; how much is Dow 
worth ? 



(131 

Subtrahends < 1 9 

( 155 

Subtrahend 4 7 6 Remainder 2 91 



131 
190 
155 



Remainder 2 91 
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§ IV. MULTIPLICATION. 

Mental Exebcises. 

Art. 34 • When any number is to be added to itself several 
times, the operation may be shortened by a process called MidtU 
plication. 

Ex. 1. If a man can earn 8 dollars in 1 week, what will ht 
earn in 4 weeks ? 

Illustration. — It is evident, since a man can earn 8 dollars 
in 1 week, in 4 weeks he will earn 4 times as much, and the 
result may be obtained by addition ; thus, 8-f-8-f-84-8 = 32; 
or, by a more convenient process, by setting down the 8 but once, 
and multiplying it by 4, the number of times it is to be repeated ; 
thus, 4 times 8 are 32. , Hence in 4 weeks he will earn 32 
dollars. 

multiplication table. 



2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 



1 are 
2are 
3 are 
4are 
5are 

6 are 

7 are 
8are 
9 are 

10 are 
Hare 
12 are 



6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 
9are 



2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 



6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



10 
20 
30 
40 
50 
60 
70 
80 
90 



10 are 100 



S times 1 are 


S 


4 times 1 are 


4 


3 times 2 are 


6 


4 times 2 are 


8 


3 times 3 are 


9 


4 times 3 are 


12 


3 times 4 are 


12 


4 times 4 are 


16 


3 Umes 5 are 


16v 


4 times 5 are 


20 


3 times 6 are 


18 


4 times 6 are 


24 


3 times 7 are 


21 


4 times 7 are 


28 


3 times 8 are 


24 


4 times 8 are 


32 


3 times 9 are 


27 


4 times 9 are 


36 


3 times 10 are 


30 


4 times 10 are 


40 


3 times 11 are 


33 


4 times 11 are 


44 


3 times 12 are 


36 


4 times 12 are 


48 


7 times 1 are 


7 


8 times 1 are 


8 


7 times 2 are 


14 


8 times 2 are 


16 


7 times 3 are 


21 


8 times 3 are 


24 


7 times 4 are 


28 


8 times 4 are 


82 


7 times 5 are 


35 


8 times 6 are 


40 


7 times 6 are 


42 


8 times 6 are 


48 


7 times 7 are 


49 


8 times 7 are 


56 


7 times 8 are 


56 


8 times 8 are 


64 


7 times 9 are 


63 


8 times 9 are 


72 


7 times 10 are 


70 


8 times 10 are 


80 


7 times 11 are 


77 


8 times 11 are 


88 


7 times 12 are 


84 


8 times 12 are 


96 


10 times 11 are 


110 


11 times 8 are 


88 


10 times 12 are 


120 


11 times 9 are 


99 






11 times 10 are 
11 times 11 are 


110 

121 


11 times 1 are 


11 


11 times 2 are 
11 times 3 are 


22 
33 


11 times 12 are 


132 






11 times 4 are 


44 


12 times 1 are 


12 


11 times 5 are 


55 


12 times 2 are 


24 


11 times 6 are 


66 


12 times 3 are 


36 


11 times 7 are 


77 







times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 



1 are 

2 are 

3 are 

4 are 

5 are 
6are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 



1 are 

2 are 

3 are 

4 are 

5 are 
6are 

7 are 

8 are 

9 are 

10 are 

11 are 



5 
10 
15 
20 
25 
80 
35 
40 
45 
50 
55 
60 



9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 



12 are 108 



12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 



4 are 

5 are 

6 are 

7 are 

8 are 

9 are 108 

10 are 120 

11 are 132 

12 are 144 



48 
60 
72 
84 
96 



Question. — Art. 34. How may the process of adding a number to itself 
seTeral times be shortened? 
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2. What cost 5 barrels of flour at 6 dollars per barrel? 

Illustration. — If a barrel of flour cost 6 dollars, 5 barrels 
will cost 5 times as much ; 5 times 6 are 80. Hence 5 barrels 
of flour at 6 dollars per barrel will cost 30 dollars. 

3. What cost 6 bushels of beans at 2 dollars per bushel ? 

4. What cost 5 quarts of cherries at 7 cents per quart? 

5. What will 7 quarts of vinegar cost at 12 cents per quart? 

6. What cost 9 acres of land at 10 dollars per acre? 

7. If a pint of currants cost 4 cents, what cost 9 pints? 

8. If in 1 penny there are 4 farthings, how many in 9 penc^? 
In 7 pence? In 8 pence? In 4 pence? In 3 pence? 

9. If 12 pence make a shilling, how many pence in 3 shil- 
lings? In 6 shillings? In 7 shillings? In 9 shillings? 

10. If one pound of raisins cost 6 cents, what cost 4 pounds ? 
5 pounds? 6 pounds? 7 pounds? 8 pounds? 9 pounds? 
10 pounds? 12 pounds? 

11. In one acre there are four roods ; how many roods in 2 
acres? In 3 acres? In 4 acres? In 6 acres? In 6 acres? 
In 9 acres ? 

12. A good pair of boots is worth 5 dollars; what must I 
give for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? 
For 9 pairs ? 

13. A cord of good walnut wood may be obtained for 8 
dollars ; what must I give for 4 cords ? For 6 cords ? For 9 
cords? 

14. What cost 4 quarts of milk at 6 cents a quart, and 8 
gallons of vinegar at 10 cents a gallon ? 

15. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks? In 4 weeks? In 5 weeks? In 6 weeks? In 7 
weeks ? In 9 weeks ? 

16. If 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 thou- 
sand ? 12 thousand ? 

17. If 3 pairs of shoes buy 1 pair of boots, how many pairs 
of shoes will it take to buy 7 pairs of boots? 

18. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour ? 

19. If 1 yard of canvas cost 25 cents, what will 12 yards 
cost ? 

Illustration. — The number 25 is composed of 2 tens and 
5 unite; 12 times 2 tens are 24 tens; and 12 times 5 units are 
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60 units, or 6 tens ; 24 tens added to 6 tens make 30 tens, or 
300. Therefore, 12 yards will cost 300 cents, or 3 dollars. 

20. In 1 pound there are 20 shillings ; how many shillings in 
3 pounds ? In 4 pounds ? In 6 pounds ? 

21. A gallon of molasses is worth 25 cents ; what is the 
value of 2 gallons ? Of 3 gallons ? Of 4 gallons ? Of 5 
gallons ? Of 6 gallons ? Of 9 gallons ? 

'22. If 1 man earn 12 dollars in 16 days, how much would 
10 men earn in the same time ? 

23. If a steam-engine runs 28 miles in 1 hour, how far will it 
run in 4 hours ? In 6 hours ? In 9 hours ? 

24. If the earth turns oh its axis 15 degrees in 1 hour, how 
far will it turn in 7 hours ? In 11 hours ? In 12 hours ? 

25^ In a certain regiment there are 8 companies, in each 
company 6 platoons, and in each platoon 12 soldiers ; how many 
soldiers are there in the regiment ? 

26. If 1 man walk 7 miles in 1 hour, how far will he walk 
in 8 hours ? In 9 hours ? In 11 hours ? In 12 hours ? In 
20 hours? In 30 hours? 

Art. 35 • The learner, haying performed the foregoing ques- 
tions, will perceive that 

Multiplication is the process of taking a number as many 
times as there are units in another number. 

In multiplication three terms are employed, called the Midtir 
jUicand^ the Multiplier , and the Product, 

The multiplicand is the number to be multiplied or taken. 

The multiplier is the number by which we multiply, and 
denotes the number of times the multiplicand is to be taken. 

The product is the result, or number produced by the multi- 
plication. 

The multiplicand and multiplier are often called factors. 

Signs. — The sign of multiplication is formed by two short 
lines crossing each other obliquely; thus, X» It shows that 
the numbers between which it is placed are to be multiplied 
together ; thus, the expression 7 X 5 = ^^ is read, 7 multiplied 
by 5 is equal to 35. 

Questions. — Art. 35. What is multiplication ? What three termg are 
employed ? What is the multiplicand 7 What is the multiplier 7 What is 
the product 7 What are the multiplicand and multiplier often called? 
What is the sign of multiplioation 7 What does it show 7 
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Exercises fos the Slate. 

Art. 36t Method of operation when the multiplier does not 
exceed J.2. 

Ex. 1. Let it be required to multiply 175 by 7. 

Ans. 1225. 

1 • T opERATios. Haying written the multiplier under 
Multiplicand 17 5 the unit figure of the multiplicand, we 
Multiplier 7 multiply the 5 units by 7, obtaining 35, 

and set down the 5 units directly under 

Product 12 2 5 the 7, and reserye the 3 tens for the tens' 

column. We then multiply the 7 tens 
by 7, obtaining 49, and, adding the 3 tens which were reseryed, we 
haye 52 tens, or 5 hundreds and 2 tens. Writing down the 2 tens, 
and reserving the 5 hundreds, we multiply 1 by 7 ; and, adding the 
reseryed 5 hundreds, we haye 12 hundreds, wmch we write down in 
full, and the product is 1225. 

Examples for Practice. 

2. 3. 4. 

Multiply ~ 8756 4567 78 9 6 

By 4 3 5 



Ans. 3 5 024 13701 39480 

56807 47893 616 5 7. 89765 
5 6 7 9 



284035 287358 431599 807885 

9. Multiply 767853 by 9. 

10. Multiply 876538765 by 8. 

11. Multiply 7654328 by 7. 

12. Multiply 4976387 by 5. 

13. Multiply 8765448 by 12. 

14. Multiply 4567839 by 11. 

15. What cost 8675 barrels of flour at 7 dollars per barrel ? 



Questions. — Art. 36. How must numbers be written for multiplication 7 

At which hand do you begin to multiply ? Why ? Where do you write the 

first or right-hand figure of the product of each figure in the multiplicand ? 

Why? What is dune with the tens or left-hand figure of each product? 

How, ihea, do jou proceed when the multiplier does not exceed 12 ? 
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16. What cost 25384 tons of haj at 9 dollars per ton ? 

17. If, on 1 page in this book, there are 2538 letters, how 
many are there on 11 pages? 

Art. 37< Method of operation when the multiplier ex- 
ceeds 12. 

Ex. 1. Let it be required to multiply 763 by 24. 

Ans. 18312. 

opBRATioN. We write the multiplier under the 

Multiplicand 7 6 3 multiplicand, and proceed to multiply 
Multiplier 2 4 ^he multiplicand by 4, the unit figure of 

the multiplier, precisely as in Art. 36. 

3 5 2 We then, in like manner, multiply the 
15 2 6 multiplicand by the 2 tens in the mul- 

■ tiplier, taking care to write the first figure 

Product 18 312 obtained by this multiplication in tens' 

column, directly under the 2 of the mul- 
tiplier ; and, adding together these partial products obtained by the 
two multiplications, and placed as in the operation, we have the full 
product of 763 multiplied by 24, which is 18312. 

Art. 38, The preceding examples sufficiently illustrate the 
principle and method of multiplication; hence the following 
general 

Rule. — Write the multiplier under the multiplicand^ arranging 
units under units ^ tens under tens, <^c. 

Multiply each figure of the multiplicand hy each figure of the mtdli- 
plier, beginning with the right-hand figure^ toriting the right-hand figure 
ofecKh product under the figure multiplied, and" adding the left-hand 
figure or figures, if any, to the succeeding product. 

If the multiplier consists of more than one figure^ the right-hand 
figure of each partial product must be placed directly under the figure 
of the multiplier that produces it* The sum of the partial products 
will be the whole product required. 

Note. — When there are ciphers between the edgnificant figures of the 
multiplier, pass over them in the operation, and multiply by the signifi- 
cant figures only, remembering to set the first figure of the product 
directly under the figure of the multiplier that produces it 

QtTESTiONS. — Art. 37. How do you proceed when the mnltiplior ezoeeds 
12? Where do yon set the first figure of each partial product? Why? 
How is the true product found? — Art. 38. What is the general rule for 
multiplication ? Wheji there are ciphers between the significant figures of 
the multiplier, how do you proceed ? 

4 
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Art. 39i First Method of Proof. — Multiply the multiplier 
by the multiplicand, and if the result is like the first product, 
the work is supposed to be right. 

The reason of this proof depends on the principle, That, when 
two or more tmmbers are midtiplied together, the product is the 
sarne, whatever the order of multiplying them. 

Ex.2. Multiply 7895 by 56. 

OPERATION. PROOr. 

Multiplicand 7 8 9 5 5 6 

MultipHer 5 6 7 8 9 5 

47370 280 

3947 5 504 



Product 442120 



44 8 
392 

Product 4 4212 



Note. — The common mode of proof in business is to divide the product' 
by the multiplier, and, if the work is right, the quotient will be like the 
multiplicand. This mode of proof anticipates the principles of division, 
and therefore cannot be employed without a previous knowledge of that 
rule. 

Art. 10 • Second Method of Proof — Begin at the left hand 
of the multiplicand, and add together its successive figures 
toward the right till the sum obtained equals or exceeds the 
number nine. If it equals it, drop the nine, and begin to add 
again at this point, and proceed till you obtain a sum equal to, 
or greater than, nine. If it exceeds nine, drop the nine as 
before, and carry the excess to the next figure, and then con- 
tinue the addition as before. Proceed in this way till you have 
added all the figures in the multiplicand and rejected all the 
nines contained in it, and write the final excess at the right hand 
of the multiplicand. 

Proceed in the same manner with the multiplier, and write 
the final excess under that of the multiplicand. Multiply these 
excesses together, and place the excess of nines in their product 
at the right. 

Then proceed to find the excess of nines in the product 
obtained by the original operation ; and, if the work is right, 

QuESTioirs. — Art. 39. How is multiplication proved by the first method ? 
What is. the reason for this method of proof? What is'ihe commoD mode of 
proof in business ?•— Art. 40. What is the second method of proving multi- 
plication ? 
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the excess thus found will h% equal to the excess contained in 
the product of the above excesses of the multiplicand and multi- 
plier. 

Ex.3. 



Multiplicand 
Multiplier 



OPKRAtlOW. 

12 3 4 5= 6 excess. 
2 2 31= 8 excess. 



12345 48 
37035 
24690 
24690 . 



Product 27541695 = 



3J 



Proof. 



Note. — This method of proof, though perhaps sufficiently sure for 
common purposes, is not always a test of the correctness of an operation. 
If two or more figures in the work should be transposed, or the value of 
one figure be just as much too great as another is too small, or if a nine be 
set down in the place of a cipher, or the contrary, the excess of nines will 
be the same, and still the work may not be correct. Such a balance of 
errors will not, however, be likely to occur. 

Examples fob Pbactics. 
4. 



Multiply 6 7 8 9 5 
By 36 

407370 
203685 



Ans. 2 4442 2 

6. 
Multiply 8 9 3 2 5 
By 901 

89325 
803925 



Ans. 8 0481825 



5. 
78956 

47 

552692 
315824 

3710932 

7. 
47896 
2008 

383168 
95792 

96175168 



8. What cost 47 hogsheads of molasses at 13 dollars per 
hogshead 7 

9. What cost 97 ox^ at 29 -dollars each ? 



Questions. — Is this method of proof alwaysr a true test of the correotneM 
' of an operation ? What is the reason for this method of proof 7 
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10. Sold a farm containing 367 acres, at 97 dollars per acre 
what was the amount ? 

11. An army of 17006 men receive each 109 dollars as their 
annual pay ; what is the amount paid the whole army 7 

12. If a mechanic deposit annually in the Savings Bank 407 
dollars, what will be the sum deposited in 27 years ? 

13. If a man travel 37 miles in 1 day, how far will he travel 
in 365 days? 

14. If there be 24 hours in 1 day, how many hours in 365 
days? 

15. How many gallons in 87 hogsheads, there being 63 gallons 
in each ? 

16. If the expenses of the Massachusetts Legislature be 1839 
dollars pet day, what will be the amount in a session of 109 
days? 

17. If a hogshead of sugar contains 368 pounds, how many 
pounds in 187 hogsheads? 

18. Multiply 675 by 476. 

19. Multiply 679 by 763. 

20. Multiply 899 by 981. 

21. Multiply 7854 by 1234. 

22. Multiply 3001 by 6071. 

23. Multiply 7117 by 9876. 

24. Multiply 376546 by 407091. 

25. Multiply 7001009 by 7007867. 

e 

26. Multiply five hundred and eighty-six by nine hundred 
and eight. 

27. Multiply three thousand eight hundred and five by one 
thousand and seven. 

28. Multiply two thousand and seventy-one by seven hundred 
and six. 

29. Multiply eighty-eight thousand and. eight by three thou- 
sand and seven. 

30. Multiply ninety thousand eight hundred and seven by 
one thousand and ninety-one. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. 

32. Multiply fifty thousand and one by five thousand eight 
hundred and seven. 

^ 33. Multiply eighty thousand and nine by nine thousand and' 
sixteen. 
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34. Multiply forty-seven thousand and thirteen by eighty 
thousand eight hundred and* seven. 

Art. 41, A composite number is one produced by multiply- 
ing together two or more numbers greater than unity or one ; 
thus, 12 is a composite number, since it is the product of 3 X 
4; and also 24 is a composite number, since it is the product of 
2X3X.4. 

A FACTOR of any number is a name given to one of two or 
more numbers, which, being multiplied together, produce that 
number ; thus, 3 and 4 are factors of 12, since 3 X ^ = 12. 

Art. 42« To multiply by a composite number. 

Ex. 1. A merchant bought fifteen pieces of broadcloth, at 99 

dollars per piece ; how much did he pay for the whole ? 

Ans. 1440 dollars. 

The factors of 15 are 3 and 

f\a ji ^^ m^ ' /» -i • ^' Now, if we multiply the 

9 b dolls., price of 1 piece. ^ice of one piece by the factor 

3 3^ we get the cost of 3 pieces ; 

2 8 8 dolls., price of 3 pieces. ^ Sl'ptS'^rfact 
Z 5, it is evident we obtain the 



14 4 dolls., price of 15 pieces. ?««* 9^ ^^j ^^^ "^^^^ of f^ 

'^ '^ bought, since 15 is equal to 5 

times 3. Hence we adopt the following 

Rule. — Multiply the multiplicand by one of the factors of the mul- 
tiplier, and the product thus obtained by another, and so on until each 
of the factors has been used as a multiplier^ The last product will be 
the answer. 

Note. — The product of any number of factors is the same in whateyer 
order they are multiplied. Thus, 8 X 4 = 12, and 4 X 3 = 12. 

Examples for Practice. 

2. Multiply 30613 by 25 = 5 X 5. Ans. 765325. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factors. 

5. Multiply 7901 by 125, using its factors. 

6. In 1 mUe there are 63360 inches ; how many inches in 45 
miles? 

7. If in one year there are 8766 hours, how many hours in 72 
years? 

' Questions. — Art. 41. What is a composite nnmber 7 What is a factor of 
any number ? — Art. 42. What are the factors of 15 7 How' do we multiply 
by a composite number 7 Repeat the rule. In what order must the factors 
of a composite number be multiplied 7 

4* 
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8. If sound moves 1142 feet in a second, how &j will it move 
in one minute ? 

Art. 43« When the multiplier is 1 with one or more ciphers 
annexed to it, as 10, 100, &c. 

Ex. 1. In 1 day there are 24 hours ; how many hours in 10 
days ? In 100 days ? Answers. 240, 2400. 

0PBB4TI0S. rpjjg removal of a figure one 

Multiplicand 2 4 2 4 place to the left increases its 

Multiplier 1 100 value ten times, (Art. 7.) If, 

Product 240 24 then we annex a cipher to the 

UV.W ^ V "r^^ right of 24, the multiplicand, 

Ur tnus, z^K), z^[}\}. each figure is removed one place 
to the left, and its value is increased ten times, or multiplied by 10. 
If two ciphers are annexed, each figure is removed two places to the 
left, and its value is increased 100 times, or multiplied by 100 ; every 
additional cipher increasing the value ten times. Hence the following 

Rule. — Annex to the multiplicand as many ciphers as has the mid' 
tiplier. The number thus formed will be the product required. 

Examples for Practice. 

2. Multiply 2356 by 10. 

3. Multiply 5873 by 100. 

4. Multiply 7964 by 1000. 

5. Multiply 98725 by 100000. 

Art. 41. When there are ciphers on the right hand of the 
multiplier or multiplicand, or both. 

Ex. 1. What will 600 acres of land cost at 20 dollars per 
acre ? Ans 12,000 dollars. 



0PKRATI09. 



■ur 1 • T J /? rt /\ I"^® multiplicand may be resolved into 

Multiplicand 6 the factors 6^and 100, and the multiplier 
Multiplier 20 into the factors 2 and 10. Now, it is evi- 

T>j i. -lOAAA ^®^* (Art. 42) , if these several factors be 

Product 12 multiplied together,' they will produce the 

same product as the original factors 600 and 20. Thus o X 2 == 12, 
and 12 X 100 = 1200, and 1200 X 10 = 12000, the same result as 
in the operation. Hence the following 

QiTESTTONS. — Art. 43. What is the effect of removing a figure one place 
to the left ? What is the effect of annexing a cipher to any figure or number? 
Two ciphers ? &e. What is the rule when the multiplier is 1 with oiphon 
annexed 7 — Art 44. How do you arrange the figures for multiplication, when 
there are ciphers on the right hand of either tiie multiplier or multiplicand, 
or both 7 Why does multiplying the significant figures and annexing the 
ciphers produce the true pr<Klnot 7 
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RuLB. — Write the significant figures of the multiplier under those 
of the multiplicand y arid multiply them together. To their product 
annex as many ciphers as there are on the right of both multiplicand 
and multiplier. 

Examples for Practice. 

2 3 

Multiply 878 5*3 24 713378900 

13y * 3200 . 70080 

175 7 648 5 7 07 0312 

26355972 4 99365 2 3 



Ans. 28113036800 49993593312000 

4. Multiply 8010700 by 9000909. 

Ans. 72103581726300. 

5. Multiply 700110000 by 700110000. 

6. Multiply 4070607 by 7007000. 

7. Multiply 4110000 by 1017010. 

8. Multiply twenty-nine millions two thousand nine hundred 
and nine by four hundred and four thousand. 

9. Multiply eighty-seven millions by eight hundred thousand 
seven hundred. 

10. Multiply one million one thousand one hundred by nine 
hundred nine thousand and ninety. 

11. Multiply forty-nine millions and forty-nine by four hun- 
dred and ninety thousand. 

12. Multiply two hundred millions two hundred by two 
millions two thousand and two. 

13. Multiply four millions forty thousand four hundred by 
three hundred three thousand. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seventy. 

15. Multiply fifteen millions one hundred by two thousand two 
hundred. 

16. Multiply one billion twenty thousand by one thousand 
one hundred. 

QuBSTiON. — What is the rule ? 
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« V. DIVISION. 

Mental Eicercises. 

Art. 45. When it is required to find how many times one 
number contains another, the process is called Division. 

Ex. 1. A boy has 32 cents, which he wishes to give to 8 of 
his companions, to each an equal number ; how many must each 
receive ? 

Illustiution. — It is evident that each boy must receive as 
many cents as the number 8 is contained times in 32. We 
therefore inquire what number 8 must be multiplied by to make 
32. By trial, we find that 4 is the number ; because 4 times 8 
make 32. Hence 8 is contained in 32 4 times, and the boys 
receive 4 cents apiece. v 

The following table should be studied by the learner to aid 
him in solving questions in division : 

DIVISION table. 



2 in 


2 Itime 


3 in 


3 1 time 


4 in 


4 Itime 


6 in 


6 Itime 


2 in 


4 2 times 


3 in 


6 2 times 


4 in 


8 2 times 


6 in 


^0 2 times 


2 in 


6 8 times 


3 in 


9 3 times 


4 in 


12 3 times 


6 in 


16 3 times 


2 in 


8 4 times 


3 in 


12 4 times 


4 in 


16 4 times 


6 in 


20 4 times 


2 in 


10 6 times 


3 in 


15 6 times 


4 in 


20 6 times 


5 in 


26 6 times 


2 in 


12 6 times 


8 in 


18 6 times 


4 in 


24 6 times 


6 in 


30 6 times 


2 in 


14 7 times 


3 In 


21 7 times 


4 in 


28 7 times 


6 in 


36 7 times 


2 in 


16 8 times 


8 in 


24 8 times 


4 in 


32 8 times 


6 in 


40 8 times 


2 in 


18 9 times 


3 in 


27 9 times 


4in 


36 9 times 


5 in 


46 9 times 


2 in 


20 10 times 


3 in 


30 10 times 


4 in 


40 10 times 


6 in 


60 10 times 


2 in 


22 11 times 


3 in 


83 11 times 


4in 


44 11 times 


6 in 


66 11 times 


2 in 


24 12 times 


3 in 


36 12 times 


4in 


48 12 times 


6 in 


60 12 times 


6 in 


6 Itime 


7 in 


7 Itime 


8 in 


8 Itime 


9in 


9 Itime 


6 in 


12 2 times 


7 in 


14 2 times 


8 in 


16 2 times 


9 in 


18 2 times 


6 in 


18 3 times 


7 in 


21 3 times 


8 in 


24 3 times 


9 in 


27 3 times 


6 in 


24 4 times 


7 in 


28 4 times 


8 in 


32 4 times 


9 in 


36 4 times 


6 in 


30 5Umes 


7 in 


36 6 times 


8 in 


40 6 times 


9 in 


46 5 times 


6 in 


36 6 times 


7 in 


42 6 times 


8 in 


48 6 times 


9 in 


54 6 times 


6 in 


42 7 times 


7 in 


49 7 times 


8 in 


66 7 times 


9 in 


63 7 times 


6 in 


48 8 times 


7 in 


66 8 times 


8 In 


64 8 times 


9 in 


72 8 times 


6 in 


64 9 times 


7 In 


63 9 times 


8 in 


72 9 times 


9 in 


81 9 times 


6 in 


60 10 times 


7 in 


70 10 times 


8 in 


80 10 times 


9 In 


90 10 times 


6 in 


66 11 times 


7 in 


77 11 times 


8 in 


88 11 times 


9 in 


99 11 times 


6 in 


72 12 times 


7 in 


84 12 times 


8 in 


96 12 times 


9 in 108 12 times 


10 in 


10 Itime 


10 in 110 11 times 


11 in 


88 8 times 


12 in 


48 4 times 


10 in 


20 2 times 


10 in 120 12 times 


11 in 


99 9 times 


12 in 


60 6 times 


10 in 
10 in 


30 3 times 
40 4 times 






11 in 110 10 times 
11 in 121 11 times 


12 in 
12 in 


72 6 times 
84 7 times 


11 in 


11 Itime 


10 in 


60 6 times 


11 in 


22 2 times 


U in 


132 12 times^ 


12 in 


96 8 times 


10 in 


60 6 times 


11 tn 
11 in 


33 3 times 
44 4 times 






12 in 108 9 times 
12 in 120 10 timeii 


10 in 


70 7 times 


12 in 


12 Itime 


10 in 


80 8 times 


11 in 


65 6 times 


12 in 


24 2 times 


12 in 132 11 times 


10 In 


90 9 times 


11 in 


66 & times 


12 in 


86 3 times 


12 in 144 12 times 


10 in 100 10 times 1 


11 in 


77 7 times 
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% A farmer received 8 dollars for 2 sheep ; what was the 
price of each ? 

Illustration. — It is evident, since he received 8 dollars for 
2 sheep, for 1 sheep he must receive as many dollars as 2 is 
contained times in 8. 2 is contained in 8 4 times, because 4 
times 2 are 8 ; hence 4 dollars was the price of each sheep. 

3. A man gave 15 dollars for 3 barrels of flour ; what was 
the cost of each barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; -how 
many did each receive ? 

5. If 4 casks of lime cost 12 dollars, what costs 1 cask ? 

6. A laborer earned 48 shillings in 6 days; what did he 
receive per day ? 

7. A ma.n can perform a certain piece of labor in 30 days ; 
how long will it take five men to do the same ? 

8. When 72 dollars are paid for 8 acres of land, what costs 
1 acre ? What cost 3 acres ? 

9. If 21 pounds of flour can be obtained for 3 dollars, how 
much can be obtained for 1 dollar ? How much for 8 dollars ? 
How much for 9 dollars ? 

10. Gave 56 cents for 8 pounds of raisins; what costs 1 
pound ? What cost 7 pounds ? 

11. If a man walk 24 miles in 6 hours, how &r will he walk 
in 1 hour ? How fhr in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar ; what 
costs 1 hundred weight ? What cost 10 hundred wei^t ? 

13. If 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse ? 

14. In 20, how many times 2 ? How many times 4 ? How 
many times 5 ? How many times 10 ? 

15. In 24, how many times 3 ? How many times 4 ? How 
many times 6 ? How many times 8 ? 

16. How many times 7 in 21 ? In 28 ? In 56 ? In 35 ? 
In 14? In 63? In 77? In 70? In 84? 

17. How many times 6 in 12? In 36? In 18? In 54? 
In 60? In 42? In 48? In 72? In 66? 

18. How many times 9 m 27 ? In 45 ? In 63 ? In 81 ? 
In 99? In 108? 

19. How many times 11 in 22 ? In 55 ? In 77 ? In 88 ? 
In 110? In 132? 

20. How many times 12 in 36? In 60? In 72? In 84? 
In 120? In 144? 
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Aet. 46« The pupil will now perceive that 

Division is the process of finding how many times one num- 
ber is contained in another. 

In division there are three principal terms : the Diriderid, 
the Divisor^ and the Quotienty or answer. 

The dividend is the number to be divided. 

The divisor is the number by which we divide. 

The quotient is the number of times the divisor is contained 
in the dividend. 

Note. — Quotient is derived from the Latin word quotiesy which signi- 
fies how often, or kow many times. 

When the dividend does not contain the divisor an exfict 
number of times, the excess is called a remainder, and may be 
regarded as a fourth term in the division* The remainder, 
being part of the dividend, will always be of the same denomi- 
nation or kind as the dividend, and must always be less than the 
divisor. 

Abt. 47. Signs. — The sign of division is a short horizontal 
line, with a dot above it and another below i thus, -f-. It 
shows that the number before it is to be divided by the number 
after it. The expression 6-7-2 = 3 is read, 6 divided by 2 is 
equal to 8. 

Division is also indicated by writing the dividend above a 
short horizontal line and the divisor below ; thus, |. The ex- 
pression I = 3 is read, 6 divided by 2 is equal to 3. 

There is a third method of indicating division^ by a curved 
line placed between the divisor and dividend. Thus, the ex- 
pression 6 ) 12 shows that 12 is to be divided by 6. 

Exercises foe the Slate. 

Art. 18 • The method of operation by Short Division, or 
when the divisor does not exceed 12. 

Ex. 1. Divide 8574 dollars equally among 6 men. 

Ans. 1429 dollars. 

Questions. — Art. 46. What is division ? What are the three principal 
terms in division ? What is the dividend 7 What is the divisor ? What is 
the quotient ? What the remainder 7 What will be the denomination of the 
remainder 7 How does it compare with the divisor 7 — Art. 47. What is the 
first sign of division, and what does it show 7 What is the second, and what 
does it show ? What is the third, and what does it show 7— Art. 48. What 
is short division 7 
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_ . . ®^"^™^ 4 Tx. . 1 1 ^® ^^^ inquire how many times 
Divisor 6 ) 8o74: Dividend. 6, the divisor, is contained in 8, 

• *^® ^^^ ^W^^ ^^ *^® dividend, ,. 

1429 Quotient, -which is thousands, and find it to 

be 1 time, and 2 thousands remain- 
ing. We write the 1 directly under the 8, its dividend, for the 
thousands' figure of the quotient. To 5, the next figure of the div- 
idend, which is hundreds, we regard as prefixed the 2 thousands re- 
maining, which equal 20 hxmdreds, and thus form the number 25 
hundreds, in which we find the divisor 6 to be contained 4 times, 
and 1 hundred remaining. We write the 4 'for the hundreds* figure 
in the quotient, and the 1 hundred remaining, ec[ual 10 tens, we 
regard as prefixed to 7, the next figure of the dividend, which is 
tens, forming 1 7 tens, in which the divisor 6 is contained 2 times, 
and 5 tens remaining. We write the 2 for the tens' figure in the 
quotient, and the 5 tens remaining, equal 50 units, we regard as 
prefixed to 4, the last figure of the dividend, which is units, form- 
ing 54 units, in which the divisor 6 is contained 9 times. Writing 
the 9 for the units' figure of the quotient, we have 1429 as the en- 
tire quotient, or the number of tunes which the dividend contains 
the divisor 6. * 

Art. 49. From the foregoing illustration we deduce the 
following 

Rule. — Write the divisor at the hfi "hand of the dividend, with a 
curved line between them, and draw a horizontal line under the divi- 
dend. 

Then, beginning at the left, jind how many times the divisor is con- 
tained in the fewest figures of the dividend that will contain it, and write 
the ffuotient under its dividend. 

If there he a remainder, regard it as prefixed to the next figure of the 
dividend, and divide as before. 

Should any dividend be less than the divisor, umte a cipher in the 
quotient, and annex another figure, if any remains, for a new dividend. 

Note 1. — When there is a remainder after dividing the last figure of the 
dividend, write it with the divisor underneath, with a line between them, at 
tlie right of the quotient. 

Note 2. — Prefix means to place before; annex, to place aft«r. 

Art. 50 • First Method of Proof , — Multiply the divisor by 

the quotient, and to the product add the remainder, if any, and, 

if the work is right, the sum thus obtained will be equal to the 

dividend. 

QvBSTioNS. — How are the numbers arranged for short division ? At 
which hand do you begin to divide 7 Why not begin at the right, where you 
begin to multiply? Where do yon write the quotient? If there is a re- 
mainder after dividing a figure, what is done with it?— -Art. 49. What is 
the rule for short division ? Repeat the notes. 
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NoTB. — It will be seen, from this method of proof, that divirion is tb» 
reTerae of multiplication. The dividend answers to the product^ the divi- 
sor to one of the/actors, and the quotient to the other* 

Examples fob Pbacticb. 
2. Divide 6375 by 5. 

OPERATION. 



Divisor 5)6375 Dividend. 
12 7 5 Quotient. 



FBOOP. 



12 7 5 Quotient. 
5 Divisor. 



6375 Dividend. 



3. 



2631254 



4. 



1190814 



5. 



3)7893762 4)4763256 5) 3789565 



6. 

6)8765389 



7. 
7)987635 



8. 
8)378532 



9. 10. 

9)8 9 53784 11)7678903 



11. 
12)6345321 



12. Divide 479956 by 6. 

13. Divide 385678 by 7. 

14. Divide 438789 by 8. 

15. Divide 1678767 by 9. 

16. Divide 11497583 by 12. 

17. Divide 5678956 by 5. 

18. Divide 1135791 by 7. 

19. Divide 1622550 by 8. 

20. Divide 2028180 by 9. 

21. Divide 2253530 by 12. 

22. Divide 1877940 by 11. 

Sum of the quotients, 



Quotients. 



2084732 



Quotients. 

799921 
55096f 

54848| 
186529f 
9581311^ 

Rem. 
• 1 

6 
6 
3 
2 
9 

27 



Questions. — Art. 50. How is short division proved? Of what is division 
the reverse ? To what do the three terms in division answer in multiplica- 
tion? What, then, is the reason for this proof of division? 
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23. Divide 944,580 dollars equally among 12 men, and what 
will be the share of each 7 

24. Divide 154,503 acres of land equally among 9 persons. 

25. A plantation in Cuba was sold for 7,011,608 dollars, and 
the amount was divided among 8 persons. What was paid to 
each person? 

26. A prize, valued at 178,656 dollars, is to be equally di- 
vided among 12 men ; what is the share of each 7 

27. Among 7 men, 67,123 bushels of wheat are to be dis- 
tributed; how many bushels does each man receive? 

28. If 9 square feet make 1 square yard, how many yards in 
895,347 square feet? 

29. A township of 876,136 acres is to be divided among 8 
persons ; how many acres will be the portion of each ? >. 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons ; what does each 
receive ? 

31. If 6 shillings make a dollar, how many dollars in 7890 
shillings ? 

Art. 51 • The method of operation by Ijmg Division^ or, 
in general, when the divisor exceeds 12. 

Ex. 1. A gentleman divided 896 dollars equally among his 7 
children ; how much did each receive ? Ans. 128 dollars. 

opKRATiow. Having set down the divisor 

Dividend. and dividend as in short divi- 

Divisor 7)896(128 Quotient, sion, we draw a curved line at 

7 the right of the dividend, to 

mark the place for the auo- 

1 9 tient. We then inquire how 

14" many times 7, the divisor, is 

• contained in the 8 hundreds 

5 6 of the dividend ; and, finding 
5 6 . it to be 1 hundred times, we 
write the 1 in the quotient, 

QuESTioirs. — Art 51. What is long diyision? What is the diSerenoe be- 
tween long division and short division ? How do yon arrange the numbers 
for long division ? What do you first do after arranging the numbers for 
long division 7 Where do yoB place the figures of the quotient ? 

5 
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and multiply the divisor, 7, by it, writing the product, 7 hundreds, 
under the 8 hundreds, from which we subtract it, and to the re- 
mainder, 1, annex the 9 tens of the dividend, making 19 tens. We 
now inquire how many times 7 is contained in 19 tens, and write 
the number, 2, at the right of the quotient figure before obtained. 
We then multiply the divisor by it, and place the product under th^ 
19, and subtract as before ; and to the remainder, 5, we annex 6 
units, the next and last figure of the dividend, making 56 units. 
We proceed, as before, to find the next quotient figure, and, after 
subtracting the product of the divisor multiplied by it from 56, 
find there is no remainder left. Hence we learn that each one o^he 
7 children must receive 128 dollars. 

Note. — The preceding example and the four that follow are usually 
performed by short division, but are here introduced to Ulustiate more 
cletffly the method of operation by long division. 

Examples foe Pbacticb. 

2. Divide 1728 by 8. 

3. Divide 987656 by 11. 

. 4. Divide 123456789 by 9. 
5. Divide 390413609 by 12. 

Ex. 6. A gentleman divided 4712 dollars equally among his 
19 sons ; what was the share of each ? Ans. 248 dollars. 

OPERATION. We first inquire how 

Dividend. many times 19, the divisor, 

Divisor 19)4712(248 Quotient, is contained in 47, the two 

3 3 left-hand figures of the div- 

. idend ; and, finding it to be 

91 2 times, we write the 2 in 

7 6 tbe quotient, multiply the 

divisor by it, and subtract 

15 2 the product from the 4/ ; 

15 2 and to the remainder, 9, 

annex 1, the next figure of 

the dividend, making 91. We next inquire how many times 19 is 
contained in 91, place the number, 4, in the quotient, then multiply 
and subtract as before, and to the remainder, 15, annex 2, the last 
figure of the dividend, and, proceeding as before, after finding the 
quotient figure, no remainder is left. Hence the share of each of the 
19 sons is 248 dollars. This illustration, except in omissions, is 
essentially like the preceding one. 

Questions. — After the quotient figure is found, what is the next thing 
you do ? Where do you place the product ? What do you next do ? What 
is the next step 7 How do yoa then proceed ? Is long division the same in 
principle as short division ? 
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Abt. 52* From the preceding illustrations, the pupil will 
perceive the propriety of the following general 

Rule. — Write the divisor and dividend as in short division, and 
draw a canted line at the right hand of the dividend. 

Then inquire how many times the divisor is contained in the fewest 
figures on the left hand of the dividend that will contain it^ and write the 
result at the right hand of the dividend for the first quotient figure. 

Multiply the divisor by the quotient figure, and subtract the product 
fr&m the figures of the dividend used, and to Uie remainder annex the 
next figure of the dividend. 

Find how many times the divisor is contained in the number thus 
formed ; write the figure denoting it at the right hand of the former 
quotient figure. 

Thus proceed until all (he figures of the dividend are divided. 

KoTE 1. — The proper remainder is in all cases less than the divisor. 
If, in the course of the operation, it is at any time found to be as large as, 
or larger than, the divisor, it will show that there is an error in the work, 
and that the quotient figure should be increased. 

Note 2. — If, at any time, the divisor, multiplied by the quotient figure, 
produces a product larger than the part of the dividend used, it shows 
that the quotient figure is too large, and must be diminished. 

Note 3. — It wiU often happen that, when a figure is brought down, the 
number will not contain the divisor ; and in that case a cipher must be 
placed in the quotient, and another figure of the dividend brought down, 
and so on until the number is large enough to contain the divisor. 

Note 4. — If there is a remainder after dividing all the figures of the 
dividend, it must be written as directed in the preceding rule. 

Abt. 53* Second Method of Proof. — Add together the re- 
mainder, if any, and all the products that have been produced 
by mifltiplying the divisor by the several quotient figures, and 
the result will be like the dividend, if the work is right. 

Art. 54* Third Method. — Subtract the remainder, if any, 
from the dividend, and divide the difference by the quotient. 
The result will be like the original divisor, if the work is right. 

Note. — The first method of proof (Art 50) is usually most convenient, 
and is most conmionly employed. 

Questions. —Art. 62. What is the general rule for long division? How 
may you know when the quotient figure is- too small 7 How may yon know 
when it is too large T What do yon do when the part of the dividend used 
will not contain the divisor ? — Art. 53. What is the second method of proof 
for division? — Art. 64. What is the third method? Can loug division be 
proved by the first method of proof (Art 50) 7 
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Examples vob Practicb. 

Ex. 7. It is required to find how many times 48 is contained 
in 28618. Ans. 596. 

OPERATIOir. , 

Dividend. pitoor bt multtplicatioh 

Divisor 48)2 8618(596 Quotient. 5 9 6 Quotient. 

2 4 4 8 Divisor. 



461 
432 



4768 
2384 



298 

288 



1 Remainder. 
8. 

OPBRATTOV. 

Dividend. 
Divisor 26 ) 5 6 9 8(219 Quotient. 
#4-5 2 

49 
+2 6 



28608 

1 Ronainder. 

28618 Dividend. 



238 
+2 3 4 



PKOOP BT ADDmOV. 

52 ) 
2 6 \ Products. 
234) 

4 Remainder. 

5698 Dividend. 



-{-4 Bemainder. 
9. 

OPBBATIOff. 

Dividend. 

riTtaor 144)13824(96 Quotient 96)13824(144 Dlvitor 

1296 96 



PBOor BT sinsiov. 
Dividend. 



864 
864 



10. Divide 3276 by 14. 

11. Divide 6205 by 17. 



422 
384 

384' 
384 

Quotients. 

234 
366 



Bern 



This sign of addition denotes the several products to be added. 
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'^ Quotients. Rem. 

12. Divide 3051 by 21. 145 6 

13. Divide 190850 by 25. 7634 

14. Divide 218579 by 42. 11 

15. Divide 9012345 by 31. 25 

16. Divide 6717890 by 98. ' . 88 

17. Divide 4567890 by 19. 5 

18. Divide 1357901 by 87. * 5 

19. Divide 9988891 by 77. 66 

20. Divide 9999999 by 69. 36 

21. Divide 867532 by 59. 55 

22. Divide 167008 by 87. 55 

23. Divide 345678 by 379. * 30 

24. Divide 3456789567 by 987. 714 

25. Divide 8997744444 by 345. 234 

26. Divide 4500700701 by 407. 277 

27. Divide 6789563 by 1234. 95 

28. Divide 78112345 by 8007. 4060 

29. Divide 34533669 by 9999. 7122 

30. Divide 99999999 by 3333. 

31. Divide 47856712 by 1789. 962 

32. Divide 345678901765 by 4007. 480 

33. Divide 478656785178 by 56789. 22346 

34. Divide 678957000107 by 10789561. 2295060 

35. Divide 990070171009 by 900700601. 200210510 

36. Divide three hundred twenty-one thousand three hundred 
dollg-rs equally among six hundred seventy-five men.. 

37. Four hundred seventy-one men purchase a township con- 
taining one hundred eighty-six thousand forty-five acres ; what 
is the share of each ? 

38. A railroad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the value of each share ? 

39. Divide forty-two thousand four hundred thirty-five bushels 
of wheat equally among one hundred twenty-three men. 

40. A prize, valued at one hundred eighty-four thousand 
seven hundred seventy-five dollars, is to be divided equally 
among four hundred seventy-five men ; what is the share of 
each? 

41. A certain company purchased a valuable township for 

nine millions six hundred ninety-one thousand eight hundred 

5=^ 
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thirty-six dollars; each share was valued at seven thousand 
eight hundred fifty-four dollars ; of how many men did the com- 
pany consist ? 

42. A tax of thirty millions fifty-six thousand four hundred 
sixty-five dollars is assessed equally on four thousand five hun- 
dred ninety-seven towns ; what sum must each town pay ? 



Art. 55* Method of operation when the divisor is a com- 
posite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
dollars ; what was the value of each piece 7- Ans. 96 dollars. 

OPERATION. The factors of 15 are 3 

3)1440 dolls., cost of 15 pieces, and 5. Now, if we divide 

r y A Q f\ J n A r *i • the 1440 dollars, the cost 

5 )480 dolls., cost of 5 pieces. ^^ ^^ ^^^^ ^^ '3^ ^^ ^^ 

9 6 dolls., cost of 1 piece. ^^in 480 dollars, which is 

evidently the cost of 5 
pieces, because there are 5 times 3 in 15. Then, dividing 480 dol- 
lars, the cost of 5 pieces, by 5, we get the cost of 1 pietfe. Hence 
we deduce the following 

Rule. — Divide the dividend by one of the factors^ and the quotient 
thus found by another^ and thus proceed till every factor has been made 
a divisor. The last quotient will be the true quotient required. 

Examples fob Practice. 

Qnotients. 

2. Divide 765325 by 25 = 5 X 5. 30613 

3. Divide 123396 by 84 = 7 X 12. 1469 

4. Divide 611226 by 81, using its factors. 

5. Divide 987625 by 125, using its factors. 

6. Divide 17472 by 96, using its factors. 

7. Divide 34848 by 132, using its factors. 

Art. 56« Method of finding the true remainder when there 
are several Jn the operation. 

Ex. 1. How many months of 4 weeks each are there in 298 
days, and how many days remaining 7 

Ans. 10 months and 18 days. 



QiTESTioNS. — Art. 65. What are the factors of 15 7 What do jon get the 
cost of, in this example, when you divide by the factor 3 7 What, when 70a 
divide by 5 7 Why 7 What is the rale for dividing by a composite number 7 
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oHBUTioK. Since there are 7 days in 1 

7)298 week, we first divide tlie 298 

A\Ao A A ^^y^ ^y 7, and have 42 weeks 

* )_ZJy ^^® ^18 Aaya ^^^ * remainder of 4 days. 

10 2 weeks ; ' Then, since 4 weeks make 1 

' month, we divide the 42 weeks 

by 4, and have 10 months and a remainder of 2 weeks. Now, to find 

the true remainder in days, it is evident that we must multiply the 

2 weeks by 7, because 7 days make a week, and to the product add 
the 4 days ; thus, 2X7 = 14, and 14 -|- 4= 18 days, for the re- 
mainder. Hence the following 

Rule. — MvHtiply each remainder, except the first, hy dU the divisors 
preceding the one which produced it ; and the first remainder being 
added to the sum of the products, the amount will be the true remainder. 

Note.— There will be but one product to add to the first remainder 
when there are only two divisors and two remainders. 

Ex. 2. Divide 789 by 36, using the factors 2, 3, and 6, and 
find the true remainder. Ans. 33. 

OPBRATION. FINDnrO THB TRUB RBMAINDBR. 

2)789 5 X 3 X 2 == 30, 1st Product. 

q7^^ 1 1.fTlpm 1X2= 2, 2d Product. 

3 )394 , 1, 1st Rem. 1^ 1^^ Remainder. 

6 ) 1-3 1 , 1, 2d Rem. "^ ^^e j^e^n 

21, 5, 3d Rem. 

Examples for Practice. 

3. Divide 934 by 55, using the factors 5 and 11, and find 
the true remainder. . Ans. 54. 

4. Divide 5348 by 48, using the factors 6 and 8, and find 
the true remainder. 

5. Divide 5873 by 84, using the factors 3, 4, and 7, and find 
the true remainder. 

6. Divide 249237 by 1728, using the factors 12, 6, 6, and 4, 
and find the true remainder. 

Art. 57» When the divisor is 1, with one or more ciphers 
at the right ; as 10, 100, &c. 

Ex. 1. Divide 356 dollars equally among 10 men ; what will 
each man have ? Ans. 35 y^ dollars. 

QuBSTioNS. — Art. 56. When there are several remainders, what is the 
role for finding the true remainder 7 Will you give the reason for this rule 7 
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o™ATOH. ^ It will be remembered, that to mul- 

1 1 ) o I o tiply by 10 we annex one cipher, which 

r\ X* aoc c"d removes the fissures one place to the 

Quotient 3 5, 6 Rem. ^^^^ ^^^ ^^^ increases their value ten 

Or thus, 3 5 1 6, times. Now, it is obvious that if we 

reverse the process, and cut off the 
right-hand figure by a line, we remove the remaining figures one 
place to the riffht, and consequently diminish the value of each ten 
times, and thus divide the whole number by 10. The figures on the 
left of the line are the quotient, and the one on the right is the 
remainder, which may be written over the divisor, and annexed to 
the quotient. Hence the share of each man is 35^6^ dollars. 

Examples fok Practice. 

Quotient. Rem. 

2. Divide 6892 by 10. 689 2 

3. Divide 4375 by 100. 

4. JDivide 24815 by 1000. 

5. Divide 987654321123 by 100000000. ^ 

Art. 58* When the divisor has ciphers on the right, and is 
not 10, 100, &o. 

Ex. 1. If I divide 5832 po\inds of bread equally among 600 
soldiers, what is each one's share ? - Ans. 9|g§ pounds. 

opERATiojr. The divisor, 600, may 

1 1 )5 8|32 be resolved into the fac- 

a T7~Q o o 1 _x -D *ors 6 and 100. We first 

b )5 8, d 2, 1st Kern, ^j^j^jg i^^ ^^e factor 100, 

9, 4, 2d Rem. by cutting off two figui^ 

' ' at the right, and get 58 

Or thus, 6 I ) 5 8 I 3 2 for the quotient and 32 

for a remainder. We 

9^ 4 3 2 • then divide the quotient, 

68, by the other factor, 
6, and obtain 9 for the quotient and 4 for a remainder. The last 
remainder, 4, being multiplied by the divisor, 100, and 32, the first 
remainder, added, we obtain 432 for the true remainder (Art. 56). 
Hence each soldier receives 9|J§ pounds. 

Art. 59. From the preceding illustrations is deduced the 
general 

Rule. — Cut off the ciphers from the divisor, and the same number 
of figures from the right of the dividend. 

Then divide the remaining figures of the dividend hy the remaining 
figures of the divisor. 

Questions. — Art. 57. How do you divide by 10 7 How does it appear 
that this divides the number by 10? — Art. 68. How do you divide by 600 
In the exBW^le? How does it appear that this divides the number 7 — Art. 
S9, What is the general rule 7 
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NoTB. —When by the operation there is a last remainder, to it must be 
annexed the figures cut off from the dividend to form the true remainder. 
Should there be no last remainder, then the significant figures, if any, cut 
off from the dividend, will form the true remainder. 

Examples poe Peacticb. 

Quotients. Bern. 

2. Divide 3594 by 80. 44 74 

3. Divide 79872 by 240. 332 

4. Divide 467153 by 700. 667 

5. Divide 13112297 by 8900. 

6. Divide 71897654325 by 700000000. 

7. Divide 3456789123456787 by 990000. 

8. Divide 967231731328000 by 1020000000. 

9. Divide 33166405115000 by 1600000000. 

10. Divide 18191618562300 by 1000000000. 

11. Divide 4766666000000 by 55550000000. 



§VI. QUESTIONS INVOLVING FRACTIONS. 

Art. 60* If a unit or individual thing is divided into equal 
parts, each of the parts is called a Fraction of the number or 
thing divided. Hence a Fraction is one or more equal parts 
of a unit. 

Illustrations. — 1. When any number or thing is divided 
into 4v)o equal parts, one of the parts is called one h/df^ and is 
written thus : ^. 

2. When any number or thing is divided into three equal parts, 
OTue of the parts is called one third (^) ; ttoo of the parts are 
called two thirds (|). 

3. When any number or thing is divided into four equal 
parts, one of the parts is called one fourth (^) ; three of the 
parts, three fourths (|). 

4. When any number or thing is divided mio Jive equal parts, 
one of the parts is called one fifth (^) ; tuoo parts, two fifths (|) ; 
three parts, three fifths (f ) ; and^bwr ^^li^, four fifths (|). 

Questions. — Art. 60. What is a fraction ? What is meant by one half of 
any number or thing 7 How is it written ? What is meant by one third, and 
how is it written ? What by one fourth, and how written ? What by one 
fifth, and how written ? What by four fifths, and how written ? How do yoxv 
find one half of any number ? How one third ? Ho^ ou^ l<iX«VJa.1 H.<i. ^^-^ 
many halves make a whole one ? How many l\u.td&t "Bsrw Ts^aai^ ^sjtox'Cq&'V 
Sow many £fUia ? 
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5. When any number or thing is divided into six equal parts, 
what is one of the parts called ? Two parts ? Five parts ? 

6. When a number or thing is divided into 7 equal parts, 
what is 1 part called ? 2 parts ? 3 parts ? 4 parts ? 5 parts 7 
6 parts ? 

7. When a number or tiling is divided into 9 equal parts, 
what is 1 part called? 2 parts ? 4 parts ? 5 parts ? 7 parts ? 
8. parts ? 

8. What is IM/ of 4? Of8? Ofl6? Of20? Of28? 
Of32? 

9. What is 1 ^Airdf of 9 ? Ofl2? Of 15? Of27? Of 30? 
Of 36? Of 60? 

10. What is 1 fourth of 8? Of 16? Of 20? Of 24? 
Of40? Of48? OflOO? 

11. What is 1 Jifth of 10? Of 25? Of 30? Of 35? 
Of 45? Of50? Of55? Of65? 

12. What is 1 sixth of 12 ? Of 18 ? Of 30 ? Of 42 ? 
Of60? Of72? Of90? 

13. How many fourths in 1 apple? 

14. How many fourths in 2 apples ? In 3 apples ? In 8 
apples ? In 16 apples ? 

15. How many fifths in 1 barrel of flour ? In 3 barrels ? In 
5 barrels ? In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat ? In 4 bushels ? 
In 7 bushels ? In 9 bushels ? In 12 bushels ? 

17. James owns 3 fifths of a kite, and his brother Thomas the 
remainder. How many fifths does Thomas own ? 

Illustration. — Since there are 5 fifths in the kite, if JItmes 
owns 3 fifths, there will remain for Thomas 5 fifths (|) less 3 
fifths (f ) = 2 fifths. • Ans. 2*fifths. 

18. From a load of hay I sold 4 sevenths; how many 
sevenths remain ? 

19. John Jones found a large sum of money ; he gave 5 
eighths of it to the poor of the parish ; how much did he reserve 
for himself? 

20. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the remainder to his wife ; how many ninths 
did his wife receive ? 

Illustration. — Since he gave 2 ninths (|) to his son, and 3 
ninths (f) to his daughter, he gave them both f -}- ^ = |. ; and 
since there are 9 ninths (f ) in the &.rm, he must have given his 
wife I — f = t« Ans. |. 
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21. In a certain school ^ of the pupils study grammar, y\ 
study arithmetic, ^ geography, and the remainder philosophy. 
What part of the school study philosophy ? 

22. J. Dow spends ^ of his time in reading, ^ in labor, and 
f in visiting. How large a portion of his time remains for 
eating and sleeping ? 

23. If a yard of cloth cost $8, what cost ^ of a yard ? What 
cost J of a yard ? 

. Illustration. — If 1 yard cost $8, ^ of a yard will cost ^ of 
$8 = $2 ; and if j- of a yard cost $2, f will cost three times as 
much ; 3 times $2 = $6. Ans. $b. 

24. If an acre of land cost $24 j what will ^ of an acre cost? 
What will f cost,? 

25. When 96 cents are paid for a bushel of rye, what cost ^ 
of a bushel ? 

26. If ^ of a barrel of flour cost 2 dollars, what cost f of a 
barrel ? 

Illustration. — If ^ cost 2 dollars, ^ will cost 4 times 2 
dollars = $8. Ans. $8. 

27. If J of an acre of land cost $24 dollars, what will J of an 
acre cost ? 

28. If ^ of a hogshead of molasses cost $11, what will a 
hogshead cost ? 

29. If J of an acre of land cost $21, what cost ^ of an acre ? 
What cost an acre ? What cost 10 acres ? 

Illustration. — If J cost $21, | will cost f of $21, and | of 
$21 is $3 ; and f will cost 8 times $3 = $24, and 10 acres will 
cost 10 times $24 = $240. Ans. $240. 

30. If -^j of a hogshead of sugar cost $18, what costs 1 hogs- 
head ? What cost 4 hogsheads ? 

31. If J of a barrel of apples cost $1.50, what costs a barrel? 
What cost 10 barrels ? 

32. When $49 are paid for -^-^ of a ton of potash, what must 
be paid for 2 tons ? 

33. How many half-barrels of flour are there in 2 and a half 
(2^) barrels ? 

Illustration. — Since 1 barrel contains 2 halves, 2 barrels 
will contain 2 times 2=4 halves, and the 1 half added makes 
5 halves. 

34. How many half-bushels in 4 J bushels of oats ? In 5^ 
bushels ? In 7^ bushels ? In 9^ bushels ? 
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35. How many eightiis of a dollar in 2 J dollars ? In 4f dol- 
lars ? In 7| dollars ? In 9 J dollars ? In 12^ dollars ? 

36. How many tenths of an ounce in 4y^ ounces ? In 5-j7^ 
ounces ? In 8^*^ ounces ? In 10^^^ ounces ? 

37. How many barrels of wine in 6 half (|) barrels ? 

Illustration. — Since it takes 2 halves to make one whole 
one, there will be as many whole barrels in 6 halves (|) as 2 is 
contained times in 6. 2 is contained in 6, 3 times. 

Ans. 3 barrels. 

38. How many firkins of butter in f firkins ? In ^ firkins ? 

39. How many whole numbers in -^ ? In Jg^. 7 In ^^ ? 

40. How many whole numbers in-'^? Inf? In^? In 

41. If a skein of silk is worth B^ cents, what are 6 skeins 
worth ? 

Illustration. — If 1 skein is worth 34 cents, 6 skeina are 
worth 6 times as much ; 6 times 3^ are equal to 6 times 3 and 6 
times i; 6times3 = 18; 6timesi = | = 3; 18 + 3 = 21. 

Ans. 21 cents. 

42. Bought one pair of boots for $6j ; what must I pay for 
4 pairs ? For 8 pairs ? For 10 pairs ? For 12 pairs ? 

43. Paid 12 J cents for one pound of cloves; what will 6 
pounds cost ? 10 pounds ? 12 pounds ? 

44. If one pound of butter is worth 12 cents, what are 4^ 
pounds worth ? 

Illustration. — If 1 pound is worth 12 cents, 4^ pounds are 
worth 4^ times as much ; 4 j- times 12 cents are equal to 4 times. 
12 and ^ of 12 ; 4 times 12 are 48, and j- of 12 is 6 ; 48 cents 
and 6 cents are 54 cents. 

45. When lard is sold for 9 cents per pound, what must be 
paid for 7 J pounds ? For 8^ pounds ? For 9 J pounds ? 

46. Bought 1 pound of coffee at 16 cents ; what will 5^ pounds 
cost? 3 J pounds? 5^ pounds? 6|^ pounds?^ 

47. If 1 yard of cloth is worth 20 cents, what is the value of 
16 J yards ? 12^^ yards ? 8 j yards ? 11^ yards ? 

48. If Ij budiels of com cost $1.20, what will 1 bushel cost? 

Illustration. — IX bushels = J bushels. Now, if § cost 
S1.20, i will cost i of $1.20 = $0.40 ; and f or a whole bushel 
will cost 2 times $0.40 = $0.80. Ans. $0.80. 

49. If 2f pounds of coffee cost 60 cents, what will 1 pound 
cost ? 
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Illustration. — 2| pounds = -^ pounds. K J^ cost 60 
cents, -J will cost ^^ of 60 cents = 5 cents ; and ^, or a pound, 
will cost 5 times 5 cents = 25 cents. 

50. How many times will 60 contain 2f ? 

51. Paid $54 for 7f barrels of oil ; what cost 1 barrel ? 

52. How many times is 7f contained in 54 ? 

53. IIow many cords of wood, at $54- per cord, can be bought 
for $66? 

54. How many times will 66 contain 5 J ? 

55. Grave $40 for 6f yards of broadcloth ; what cost 1 yard ? 

56. How many times is 6§ contained in 40 ? 

57. The distance between two places is 110 rods. I wish to 
divide this distance into spaces of b^ rods each. Required the 
number of spaces. 



« 711. CONTRACTIONS IN MULTIPLICATION AND 

DIVISION.* 

CONTRACTIONS IN MULTIPLICATION. 
Art. 61, To multiply by 25. 
Ex. 1. Multiply 876581 by 25. Ans. 21914525. 

oPBKATiow. "We multiply by 100, by an- 

4)87658100 nexing two ciphers to the multi- 

— plicand ; and since 25, the multi- 

21914525 Product. pHer, is only one fourth of 100, 

\^e divide by 4 to obtain the true product. 

Rule. — Annex two ciphers to the multiplicand, and divide it hy 4. 



* If the principles on which these contractions depend are considered 
too difl&cult for the young pupil to understand at this stage of his progress, 
they may be omitted far the present, and attended to when he is further 
advanced. 



QuifSTioxs. — Art. CI. AMiat is the rule for multiplying by 25 ? What is 
the reason for the rule? 

6 
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Examples for Practice. 

2. Multiply 76589658 by 25. Ans. 1914741450. 

3. Multiply 567898717 by 25. 

4. Multiply 123456789 by 25. 

Art. 62. To multiply by 33j. 

Ex. 1. Multiply 87678963 by 33j. Ans. 2922632100. 

opEBATioK. ^® multijiy by 100, as be- 

6 )o7b7»SJbt5UU ^iplier, is only one third of 

2922632100 Product. 1^^» ^« ^^^® by 3 to obtain 

the true product. 

Rule. — Annex two ciphers to the multiplicand, and divide it ly 3. 

Examples fob Practice. 

2. Multiply 356789541 by 33^. Ans. 11892984700. 

3. Multiply 871132182 by Z^. 

4. Multiply 583647912 by 33^. 

Art. 63. To multiply by 125. 

Ex. 1. Multiply 7896538 by 125. Ans. 987067250. 

« ^ 7 8 Q fiT^' 8 n n n "^^ °^^^*W ^1 1000, by 

» )7gUbDt5»UUU annexing three ciphers to the 

' 987067250 Product, multiplicand ; and since 125, 

the multiplier, is only one 
eiffJUh of 1000, we divide by 8 to obtain the true product. 

Rule. — Annex three ciphers to the muUipUcandy and divide it hy 8 

Examples for Practice. . 

2. Multiply 7965325 by 125. Ans. 995665625. 

3. Multiply 1234567 by 125. 

4. Multiply 3049862 by 125. 



QUB8TI058. — Art. 62. What is the rule for multiplying by 33n What is 
the reason for this rule? — Art. 63. What is the rule for multiplying by 
126 ? Qivo the reason for the rule. 
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Art. 64. To multiply by any number of 9'g. 

Ex. 1. Multiply 4789653 by 99999. Ans. 478960510347. 

OPERATION. By adding 1 to any num- 

478965300000 ber composed of nines, we 

4 7 8 9 6 5 3 obtain a number expressed 



by 1 with as many ciphers 
478960510 347 Product, annexed as there are nines in 

the number to which 1 is 
added. Thus, 999 -f- 1 = 1000. Therefore, annexing to the multi- 
plicand as many ciphers as there are nines in the multiplier is the 
same thing as multiplying the number by a multiplier too large by 
1, and subtracting the number to be multiplied from this enlarged 
product will give the true product. 

Rule. — Annex as many ciphers to the multiplicand as there are 9'« 
in the multiplier ^ and from this number subtract the number to be mul- 
tiplied. 

Examples for Paacticx. 

2. Multiply 1234567 by 999. Ans. 1233332433. 

3. Multiply 876543 by 999999. 

4. Multiply 999999 by 999999. 

CONTRACTIONS IN DIVISION. 
Aet. 65. To divide by 25. 

Ex. 1. Divide 1234567 by 25. Ans. 49382^^11. 

OPERATION. ^lultiplying the dividend by 4 makes 

1234567 ^^ ^^^^ times too great ; therefore, to 

A obtain the true quotient, we must di- 

, vide by 100, a divisor four times greater 

4 9 3 8 216 8 Quotient. *^*'» ^^\ *™« «°«- ™« ^e <Jo By cut- 
» ^ • ting off two figures on the right. 

Rule. — Multiply the dividend by 4, and divide the product by 100. 

Examples fob Practice. 

2. Divide 9876525 by 25. Ans. 395061. 

3. Divide 1378925 by 25. 

4. Divide 899999 by 25. 

■ ' -- - — - - " — ■ " 

QuESTtONS. — Art. 64. What is the rale for multiplying by any number of 
9's? What is the reason for the rule? — Art. 65. What is the rule for 
dividing by 25 7 Qive the reason for the rule. 
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Abt.66. To divide by 33i. 

Ex. 1. Divide 6789543 by 33^. Ans. 20^686 j%%. 

oFBtATioir. . Multiplying the dividend by 3 makes 

6789543 ^^ three times too great ; therefore, to 

Q obtain the true quotient, we must divide 

^ 2. ^y ^^f ^ divisor three times greater 

20 3 6 86129 Quotient. *%?. the tnie one. This is done by 

' cuttmg off two figures on the right. 

Rule. — Multiply the dividend by 3, and divide the product by 100. 

Examples fob Pbacxicz. 

2. Divide 987654321 by 334. Ans. 29629629^3,. 

3. Divide 8712378 by 33^. 

4. Divide 4789536 by 33^. 

5. Divide 89676 by 33f 

6. Divide 17854 by 33^. 

Abt. 67. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997tV 

opEBATioH. Multiplying the dividend by 8 makes 

9874725 i* eight times too great ; therefore, to 

g obtain the true quotient, we must divide 



by 1000, a divisor eight times greater 
than the true one. We do this by cut- 



7 8 9 9 718 Quotient, than tne true one. We do this b; 
' ^ tmg off three figures on the right. 

Rule. — Multiply the dividend by 8, and divide the product by 1000. 

Examples for Practice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250 by 125. 

4. Divide 591234875 by 125. 

5. Divide 489648 by 125. 

6. Divide 836184 by 125. 



Questions. — Art. 66. What is the rule for dividing by 33* ? Give the 
reason for the rule. — Art. 67. What is the rule for dividing by 125 ? What 
is the reason for the role 7 
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§VIIL MISCELLANEOUS EXAMPLES, 

INVOLVING THE FOREGOING RULES. 

1. A BOUGHT 73 hogsheads of molasses at 29 dollars per 
Logshead, and sold it at 37 dollars per hogshead ; what did he 
gain? 

2. B bought 896 acres of wild, land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain 7 

3. N. Gage sold 47 bushels of corn at 57 cents per bushel, 
^hich cost him only 37 cents per bushel ; how many cents did 
he gain 7 

4. . A butcher bought a lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 cents per pound ; how many 
cents did he lose 7 

5. A taverner bought 29 loads of hay at 17 dollars per load, 
and 76 cords of wood at 5 dollars a cord; what was the amount 
of the hay and the wood 7 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gal- 
lons of molasses at 28. cents per gallon, 16 pounds of tea at 76 
cents a pound, and 107 pounds of coffee at 14 cents a pound ; 
what was the amount of my bill 7 

7. A man travelled 78 days, and each day he walked 27 
miles ; what was the length of his journey 7 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance remains to be travelled 7 

9. What cost a farm of 365 acres at 97 dollars per acre 7 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each ; what was paid for all 7 

11. J. Barker has a fine orchard, consisting of 365 trees, and 
each tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the income 
of the orchard 7 

12. J. Peabody bought of E. Ames T yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gave Ams& %. 

6* 
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24. The sum of two numbers is 5482, and the smaller nnmber 
is 1962 ; what is the difference ? 

25. The difference between two numbers is 125, and the 
smaller number is 1482 ; what is the greater ? 

26. The difference between two numbers is 1282, and the 
greater number is 6958 ; what is the smaller? ' 

27. If the dividend is 21775, and the divisor 871, what is 
the quotient? 

28. If the quotient is 482, and the divisor 281, what is the 
dividend ? 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches? 

30. An acre contains 160 square rods ; how many rods in a 
farm containing 769 acres? 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five hundred 
seven dollars. He paid at one time two thousand seventeen 
dollars, and at another time nine hundred seven dollars. How 
much remains due ? 

32. The erection of a factory cost 68,255 dollars ; supposing 
this sum to be divided into 365 shares, what is the value of 
each? 

33. Bought two lots of wild land; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second contained 
108 acres, which cost 15 dollars per acre. I sold both lots at 
18 dollars per acre ; what was the amount of gain ? 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 3 dollars per cord, and 29 cords of walnut at 7 dol- 
lars per cord. What was the amoimt received ? 

35. Daniel Bailey has a fine farm of 300 acres, which cost 
him 73 dollars per acre. He sold 83 acres of this farm to Minot 
Thayer, for 97 dollars per acre ; 42 acres to J. Russel, for 87 
dollars per acre ; 75 acres to J. Dana, at 75 dollars per acre ; 
and the remainder to J. Webster, at 100 dollars per acre. What 
was his net gain ? 

36. J. Gale purchased 17 sheep for 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He sold 
his purchase for 3700 dollars. What did he gain ? 

37. Purchased 17 tons of copperas at 32 dollars per ton. I 
sold 7 tons at 29 dollars per ton, 8 tons at 36 dollars per ton. 
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Art. 68i United States Monet, established bj Congress in 
1796, is the legal currency of the United States. 



TABLE. 



10 Mills 


make 


1 Cent, 


marked 


c. 


10 Cents 


cc 


1 Dime, 


(( 


d. 


10 Dimes 


(( 


1 Dollar, 


(( 


$. 


10 Dollars 


(C 


1 Eagle, 


Cents. 


E. 

Hills. 






Dimes. 


1 = 


10 




Dollars. 


1 = 


10 = 


100 


Eagle. 


1 » 


10 .= 


100 = 


1000 


r = 


10 = 


100 = 


1000 = 


10000 



Simple Numbers, that is, numbers whose unit^ are all of a 
single denomination, have thus &.r, in this work, been made use 
of alone in the operations. 

But as the units or denominations of United States money in- 
crease from right to left, and decrease from left to right, in the 
same manner as do the units of the several orders in simple 
numbers, they may, therefore, be added, subtracted, multiplied, 
and divided, aecording to the same rules. 

Dollars are separated from cents by a point, called a separa- 
trix or decimal point ; the first two places at the right of the 
point being cents ; and the third place, mills. Thus, $ 16.253 
is read, sixteen dollars, twenty-five cents, three mills. 

Since cents occupy two places, the place of dimes and of cents, 
when the number of cents is less than 10, a cipher must be 
Written before them in the place of dimes ; thus, .03, .07, &c. 

The coiris of the United States consist of the double-eagle, eagle, 
half-eagle, quarter-eagle, three dollars, and dollar, made ofgM; 
the dollar, half-dollar, quarter-dollar, dime, half-dime, and three- 
cent piece, made of silver; the cent and half-cent, made of copper. 

Note 1. — The word Mill is from the Latin word mille (one thousand) ; 
the word Cent, from the Latin centum (one hundred) ; the word Dime, 
from a French word signifying a tithe or tenth ; and the reason of these 

Questions. — Art. 68. What is United States money ? Repeat the Table 
of United States Money. What is a simple number ? What are the de- 
nominations of United States money ? How do they increase from right 
to left? How are they added, subtracted, multiplied, and divided? How 
are dollars, cents, and mills, separated ? Why must a cipher be placed before 
cents, when the number is less than 10 7 * Why are two places allowed for 
cents, while only one is allowed for mills 7 Name the* ooins of the United 
States. 
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names, as applied to oar coins, is found in the proportion which they 
respectiTely bear to the dollar. 

The term Dollak is said to be derived from the Danish word Daler, 
and this from Dale, the name of a town, where it was first coined. 

The symbol $ represents, probably, the letter U written npon an S, 
denoting U. S. (United States). 

Note 2. — AH the gold and silver coins of the United States are now 
made of one purity, nine parts of pure metal, and one part alloy. The alloy 
for the silver is pure copper ; and that for the gold, one part copper and 
one part silver. The cent is now made of pure copper and nickel. Tho 
standard weight, as fixed by present laws, of the eagle, is 258 grains, 
Troy ; the silver dollar, 412^ grains ; half-dollar, 192 grains ; quarter- 
dollar, 96 grains ; dime, 88f grains ; half-dime, 19^ grains ; three-cent 
piece, 11 ij^xj grains ; and the cent, new coinage, 72 grains. 

REDUCTION OF UNITED STATES MONEY. 

Art. 69* Keduction of United States Money is changing the 
units of one of its denominations to the units of another, either 
of a higher or lower denomination, without altering their value. 

Art. 70t To reduce units from a higher denomination to a 
lower. 

Ex. 1. Reduce 25 dollars to cents and mills. 

Ans. 2500 cents, 25000 mills 

OPBRATTON. 

2 ^ dnllnrfl 

1 * We multiply the 25 by 100, be- 

^ , ^ ^ . cause 100 cents make 1 dollar; 

i2 5 U U cents.^ ^^ multiply the 2500 by 10, be- 

1 cause 10 mills make 1 cent 

2 5 millsL 

Or thus, 2 5 mills. 

Rule. — To reduce dollars to cents, annex two ciphers; to rediue 
dollars to mills, annex three ciphers; and to reduce cents to mills, 
annex one cipher. 

Note. — Dollars, cents, and mills, expressed by a single number, are re- 
duced to mills by merely removing the separating point ; and dolLu^ and 
cents, by annexing one cipher and removing the separatrix. 

Art. 71. To reduce units from a lower denomination to a 
higher. 

Ex. 1. Eeduce 25000 mills to cents and dollars. 

Ans. 2500 cents, $25. 

Questions. — Art. 69. What is reduction of United States Money? — Art 
70. What is the rule for reducing dollars to cents and mills ? Give the reason 
for the rule. How do you reduce dollars and cents to cents, or dollars, cents 
And mills, to mills ? * What is the xeason for this role ? 
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OPBRATIOir. 



1 ) 25000 mills. ^^ ^j^i^^ ^^^ 250Q0 by 10, be- 

100)2500 cents. cause 10 mills make 1 cent; and 

' divide the 2500 by 100, because 

2 5 dollars. 100 cents make 1 dollar. ^ • 

Or tbus, 2 5|0 0|0 mills. 

RuLB. — To reduce mills to cents ^ cut off one figure on the right ; 
to reduce cents to dollars, point off two figures ; and to reduce mills to 
dollars, point off three figures. 

Examples foe Practice. 

1. Reduce $125 to cents. Ans. 12500 cents. 

2. Reduce $345 to mills. Ans. 345000 mills. 

3. Reduce 297 mills to cents. 

4. Reduce 2682 mills to dollars. 

5. Reduce 4123 cents to dollars. 

6. Reduce $156.29 to cents. 

7. Reduce $16,428 to mills. 

8. Reduce $9.87 to mills. 

Art. 72. ADDITION OP UNITED STATES MONEY. 

Rule. — Write doll^zrs, cents, and mills, so that units of the same 
denomination shall stand in the same column. 

Add as in addition of simple numbers, and place the separating point 
directly under that above. 

Proof, — The proof is tbe same as in addition of simple num- 
bers. 

Examples pob Practice. 

1. 2. 3. 4: 

$. CtS. IB. $. CtS. IB. $. cts. m. $. cts. 

45.243 75.643 16.705 147.86 

13.8 9 6 16.8 9 7 14.0 3 7 8 9.5 8 

9 3.516 4 3.816 18.7 19 4 9 6.3 7 

5 2.3 4 3 5 8.313 9 7.0 9 911.3 4 



Ans. 204.998 194.669 146.436 2345.15 

Questions. — Art. 71. What is the rule for reducing mills to cents 7 For 
reducing cents to dollars 7 For reducing mills to dollars ? Give the reason 
for each. — Art. 72. How must the numhers be written down in addition of 
United States money ? How added 7 How pointed o£f ? liepeat the rule. 
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6. 


6. 


7. 


8. 


$. Ct8. DEL 


$. cts. m. 


%. cts. n. 


$. cU. m. 


7 8 6.7 1 3 


8 7.0 5 9 


9 1.7 6 3 


7 8 6.7 1 3 


1 7 6.0 7 1 


3 7.810 


8 4.1 6 1 


3 4 5.6 7 8 


5 6 7.8 1 9 


8 1.4 7 5 


1 0.0 7 


9 7.0 1 7 


1 2 3.4 5 6 


4 0.0 7 8 


5 3.615 


8 6 1.0 9 


7 8 9.012 


21.15 6 


81.17 6 


1 2 3.4 7 6 


3 4 5.678 


81.17 7 


3 2.817 


9 8 7.0 1 6 


9 1.234 


3 3.6 2 1 


5 3.1 9 6 


3 4 5.7 5 


7 1 8.9 5 


2 8.0 9 3 


41.5 7 


3 5 7.0 9.1 



9. Bought a coat for $17.81, a vest for $3.75, a pair of 
pantaloons for $2.87, and a pair of boots for $7.18 ; what was 
the amount ? 

10. Sold a load of wood for seven dollars six cents, five 
bushels of com for four dollars seventy-five cents, and seven 
bushels of potatoes forjbwo dollars six cents; what was re- 
ceived for the whole ? 

11. Bought a barrel of flour for $6.50, a box of sugar for 
$9.87, a ton of coal for $12.77, and a box of raisins for $2.50; 
what was paid for the various articles 7 

12. Paid $4.62 for a hat, $9.75 for a coat, $5.75 for a pair 
of boots, and $1.50 for an umbrella ; what was paid for the 
whole ? 

13. A grocer sold a pound of tea for $0,625 ; 4 pounds of . 
butter for $0.75 ; 4 dozen of lemons for $0,875 ; 9 pounds of 
sugar for $0.80 ; and 3 pounds of dates for $0,375. What 
was the amount of the bill 7 

14. A student purchased a Latin grammar for $0.75, a 
Vifgil for $3.75, a Greek lexicon for $4.75, a Homer for $1.25, 
an English dictionary for $3.75, and a Greek Testament for 
$0.75 ; what was the amount of the bill 7 

15. Bought of J. H. Carleton a China tea-set for ten dollars 
eighty-two cents, a dining-set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dollars fifty cents, a pair of vases 
for four dollars sixty-two cents five mills, and a set of silver 
spoons for twelve dollars seventy-five cents ; wh^t did the whole 
cost ? 

16. Bought three hundred weight of beef at seven dollars 
seven cents per hundred weight, four cords of wood at six dollars 
four cents per cord, and a cheese for three dollars nine cents ; 
what was the amount of the bill 7 
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Art. 78t SUBTRA<mON OF UNITED STATES MONEY. 

Rule. — Write the several denominations of the subtrahend under 
the corresponding ones of the minuend. 

Subtract as in subtraction of simple numbers, and place the sepa- 
ratrix directly under that above. 

Proof. — The proof is the same as m subtraction of simple 
numbers. 

Examples for Practice. 



Min. 
Sub. 


1. 

%. cts. m. 

6 1.5 8 5 
1 9.1 9 7 


2. 

$. eta. 

4 7 1.8 1 
15 8.19 


3. 

$. eta. m. 

1 5 6.0 3 
1 9.0 9 


4. 

$. eta. 

1 4 1.7 
9 0.91 


Bern. 


4 2.3 8 8 


3 1 3.6 2 


1 3 6.9 9 4 


5 0.7 9 



5. 6. 7. 8. 

$. eta. m. $. eta. m. $. eta. m. $. cts. m. 

From 71.8 61 91.0 71 815.701 10781.303 

Take 19.19.7 19.0 9 5 9 0.8 3 ,9999.097 



9. From $71.07 take $5.09. 

10. From $100 take $17.17. 

11. From one hundred dollars there were paid to one man 
seventeen dollars nine cents, to another twenty-three dollars 
eight cents, and to aiu>ther thirty-three dollars twenty-five cents ; 
how much cash remained ? 

12. From ten dollars take nine mills. 

13. A lady went " a shopping," her mother having given her 
fifty dollars. She purchased a dress for fifteen dollars seven 
cents ; a shawl for eleven dollars ten cents ; a bonnet for seven 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining 7 ^ 

14. From one hundred dollars there were taken at one time 
thirty-one dollars fifteen cents seven mills; at another time, 
seven dollars nine cents five mills; at another time, five dollars 
five cents ; and at another time, twenty-two dollars two cents 
seven mills. How much cash remained of the hundred dollars ? 



QuESTTONS. — Art. 73. How do yon write down the nnmbers in subtraction 
of United States money 7 How subtract 7 How pointed off ? Repeat the 
rule. 

•7 
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Abt. 66. To divide by 33^. 

Ex. 1. Divide 6789543 by 33^. Ans. 203686x2^. 

oFnATioN. ., Multiplying the dividend by 3 mates 

a*j QQ f^ Ao it three times too great ; therefore, to 

O / o y * o obtain the true quotient, we must divide 

" by 100, a divisor three times greater 



2 3 6 8 612 9 Quotient. *^a^. t^e true one. This is done by 
• ^ cutting off two figures on the right. 

BuLE. — Multiply the dividend by 3, arid divide the product hy 100. 

Examples fos Practici!. 

2. Divide 987654321 by 33^. Ans. 29629629/^3^. 

3. Divide 8712378 by 33^. 

4. Divide 4789536 by 33^. 

5. Divide 89676 by 33^ 

6. Divide 17854 by 33f 

Abt. 67. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997x«;r. 

OPERATION. Multiplying the dividend by 8 makes 

9874725 ^t eight times too great ; therefore, to 

g obtain the true quotient, we must divide 

, by 1000, a divisor eight times greater 

7 8 9 9 718 Quotient, than the true one. We do this Ey cut- 
' ^ ting off three figures on the right. 

RuLB. — Multiply the dividend by 8, and divide the product by 1000. 

Examples for Practice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250 by 125. 

4. Divide 591234875 by 125. 

5. Divide 489648 by 125. 

6. Divide 836184 by 125. 



QrasTiONS. — Art. 66. What is the rule for dividing by 33 i 7 Give the 
reason for the rule. — Art. 67. What is the rule for dividing by 125 ? What 
is the reason for the role 7 
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§VIIL MISCELLANEOUS EXAMPLES, 

INVOLVINQ THE rOREGOINQ RULES. 

1. A BOUGHT 73 hogsheads of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogshead ; what did he 
gain? 

2. B bought 896 acres of wild_ land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain 7 

3. N. Gage sold 47 bushels of com at 57 cents per bushel, 
^hich cost him only 37 cents per bushel ; how many cents did 
he gain 7 

4.. A butcher bought a lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 cents per pound ; how many 
cents did he lose 7 

5. A taverner bought 29 loads of hay at 17 dollars per load, 
and 76 cords of wood at 5 dollars a cord; what was the amount 
of the hay and the wood 7 

6. Bought 17 yards of cotton at 15 cents per y^ird, 46 gal- 
lons of molasses at 28. cents per gallon, 16 pounds of tea at 76 
cents a pound, and 107 pounds of coffee at 14 cents a pound ; 
what was the amount of my bill 7 

7. A man travelled 78 days, and each day he walked 27 
miles ; what was the length of his journey 7 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance remains to be travelled 7 

9. What cost a fiinn of 365 acres at 97 dollars per acre? 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each ; what was paid for all 7 

11. J. Barker has a fine orchard, consisting of 365 trees, and 
each tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the income 
of the orchard 7 

12. J. Peabody bought of E. Ames T yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gave Ames a 

6* 
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5. Gave $22.50 for 18 barrels of apples ; what was paid for 
1 barrel ? For 5 barrels 7 For 10 barrels ? 

6. Bought 153 pounds of tea for $90.27 ; what was it per 
pound? 

7. A merchant purchased a bale of cloth, containing 73 
yards, for $414.64 ; what was the cost of 1 yard ? 

8. If 126 pounds of butter cost $16.38» what will 1 pound 
cost ? 

9. K63 pounds of tea cost $58.59, what will 1 pound cost? 

10. If 76 cwt. of beef cost $249.28, what will 1 cwt. cost? 

11. If 96,000 feet of boards cost $1120.32, what will a 
thousand feet cost ? 

12. Sold 16.9 tons of timber for $790.92 ; what was received 
fori ton? 

13. When 369 tons of potash are sold for $48910.95, what is 
received for 1 ton ? 

14. For 19 cords of wood I paid $109.25 ; what was paid 
for 1 cord ? 

PRACTICAL QUESTIONS BY ANALYSIS. 

Art. 76t Analysis is an examination of a question by 
resolving it into its parts, in order to consider them separately, 
and thus render each step in the solution plain and intel- 
ligible. 

Art. 77i The price of one pound, yard, bushel, &c., being 
^ven, to find the price of any quantity. 

Rule. — Multiply the price hy tfie quantity. 

Ex. 1. If 1 ton of hay cost $12, what will 29 tons cost ? 

Ans. $348. 

Illustration. — Since 1 ton costs $12, 29 tons will cost 29 
times as- much : $12 X 29 = $348. 

2. If 1 bushel of salt cost 93 cents, what will 40 bushels 
cost ? What will 97 bushels cost ? Ans. $90.21. 

Questions. — Art. 77. The price of 1 pound, Ac, being given, how do you 
find the price of any quantity ? Gire the reason for this rule. 
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3. Kl bushel of apples cost $1.65, what will 5 bushels cost? 
What will 18 bushels cost ? 

4. If 1 ton of clay cost $0.67, what will 7 tons cost ? What 
will 63 tons cost ? 

5. When $7.83 are paid for 1 cwt. of sugar, what will 12 cwt. 
cost 7 What will 93 cwt. cost 7 

6. When $0.09 are paid for 1 lb. of beef, what will 12 lb. 
cost ? What will 760 lb. cost ? 

7. A gentleman paid $38.37 for 1 acre of land ; what was 
the cost of 20 acres. What would 144 acres cost ? 

•• 

8. Paid $6.83 for 1 barrel of flour ; what was the value of 
9 barrels 7 What must be paid for 108 barrels 7 



Art. 78* The price of any quantity, and the quantity being 
given, to find the price of a unit of that quantity. 

Rule. — Divide the price by the quantity. 

9. If 15 bushels of com cost $10.35, what will 1 bushel 
cost 7 Ans. $0.69. 

Illustration. — Since 15 bushels cost $10.35, 1 bushel will 
cost as many cents as 15 is contained times in $10.35 : $10^5 
-4- 15 = $0.69. 

10. Bought 65 barrels of flour for $422.50 ; what cost one 
barrel 7 What cost 15 barrels 7 Ans. $97.50. 

11. For 45 acres of land a farmer paid $2025 ; what cost 1" 
acre 7 What 180 acres 7 

12. For 5 pairs of gloves a lady paid $3.45 ; what cost 1 
pair? What cost 11 pairs? 

13. If 11 tons of hay cost $214.50, what will 1 ton cost 7 
What will 87 tons cost 7 

14. When $60 are paid for 8 dozen of arithmetics, what will 
1 dozen cost 7 What will 87 dozen cost 7 

15. Gave $5.58 for 9 bushels of potatoes; what will 1 
bushel cost 7 What will 43 bushels cost 7 

16. Bought 5 tons of hay for $85 ; what would 1 ton cost? 
What would 97 tons cost 7 

QuBSTioirs. — Art. 78. How do yoa find the price of 1 pound, Ac, the 
prioe df any quantity and the quantity being given 7 What is the reason for 
this rule 7 

7* 
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17. If J. Ladd will seU 20 lb. of butter for $3.80, what 
should he charge for 59 lb. ? 

18. Sold 27 acres of land for $472.50 ; what was the price 
of 1 acre ? What should be given for 12 acres ? 

19. Paid $39.69 for 7 cords of wood ; what will 1 cord 
cost ? What will 57 cords cost ? 

20. Paid $10.08 for 144 lb. of pepper; what was the price 
of 1 pound 7 What cost 359 lb. ? 

21. Paid $77.13 for 857 lb. of rice ; what cost 1 lb. ? What 
cost 359 lb. ? 

22. J. Johnson paid $187.53 for 987 gal. of molasses ; what 
cost 1 gal. ? What cost 329 gal. ? 

23. For 47 bushels of salt J. Ingersoll paid $26.32 ; what 
cost 1 bushel ? What cost 39 bushels ? 

Art. 79i The price of any quantity and the price of a unit 
of that quantity being given, to find the quantity. 

Rule. — Divide the whole price by the price of a unit of the quantity 
required. 

24. If I expend $150 for coal at $6 per ton, how many tons 
can I purchase ? Ans. 25 tons. 

Illustration. — Since I pay $6 for 1 ton, I can purchase as 
many tons with $150 as $6 is contained times in $150 : $150 
-f- $6 = 25 ; therefore I can purchase 25 tons. 

25. At $5 per ream, how many reams of paper can be bought 
for $175 7 Ans. 35 reams. 

' 26. At $7.50 per barrel, how many barrels of flour can be 
obtained for $217.50 7 

27. At $75 p^r ton, how many tons of iron can be purchased 
for $4875 7 

28. At $4 per yard, how many yards of cloth can be bought 
for $1728 7 

29. How many hundred weight of hay can be bought for 
$9.66, if $0.69 are paid for 1 hundred weight 7 

30. If $66.51 are paid for flour at $7.39 per barrel, how 
many barrels can be bought 7 

31. Paid $136.50 for wood, at $3.25 per cord ; how many 
cords did I buy 7 

Questions.. — Art. 79. How do yoa find the qnantitj, the price of 1 pound, 
4so., being giren 7 Give the reason for the rule. 



SiscT. IX.] UNITED STATES MONET. 79 

BILLS. 

Art. 80t A Bill ia a paper, given by merchants, containing 
a statement of goods sold, and their prices. 

An invoice is a bill of merchandise shipped or forwarded to a 
purchaser, or selling agent. 

The date of a bill is the time and place of the transaction. 
The bill is against the party owing, and in favor of the 
party who is to receive the amount due. 

A bill is receipted, when the receiving of the amount due is 
acknowledged by the party in whose favor it is. A clerk, or 
any other authorized person, may, in his stead, receipt for him, 
as in bill 2. 

When the items of a bill have been rendered at different dates, 
the several times may be given at the left hand, as in bill 5. 

When the bill is in the form of an account, containing items 
of debt and credit in its settlement, it is required to find the 
difference due, or balance, as in bill 5. 

What is the cost of each article in, and the amount due of, 
each of the following bills ? 

(1.) Neva York, May 20, 1856. 

Dr. John Smith, 

Bought of Somes & Gridlet, 
82 gals. Temperance Wine, at $0.15 
89 " Port do. " .92 

24 pairs Silk Ohves, " .50 

$155.38. 

Received payment, 

Somes & Gridley. 



(2.) Fhiladelphia, March Y, 1857. 
Mr. Levi Webster, 

Bought of Jakes Frankland, 

6 U)s: Chocolate, at $0.18 

12 '' Flour, " ,20 

6 pairs Shoes, " 1.80 

30 lbs. Candles, " .26 



Received payment. 



$22.08. 

James Frankland, 

by Enoch Osgood. 



QuESTiOHS. — Art. 80. What is a bill, in mercantile transactions 7 What is 
an invoice 7 When is a bill against, and when in favor of a party 7 How is 
a biU receipted 7 
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(3.) 
Mr, William Greenleap, 

86 Shovels, 
90 Spades, 
18 Ploughs, 
23 Handsaws, 
14 Hammers, 
12 MiUrsaws, 
46 cwL Iron, 



St. Louis, March 19, 1856. 

Bought of Moses Atwood, 
at tlO.50 

.86 

" 11.00 

3.60 

" .62 

" 12.12 

12.00 

$1105.02. 



(4.) Boston, June 5, 1856. 

Mr. Amos Dow, 

Bought of Lord & Greenleaf, 
3Y Chests Green Tea, at $23.75 

42 " Black do., " 17.50 

43 Casks Wine, " 99.00 
12 Crates Liverpool Ware, " 175.00 
19 bhl. Genesee Flour, " 7.00 
23 bu. Bye, " 1.52 



$8138.71. 



(5.) 
*. Job 



Mr. John Wade, 
1855. 



San Francisco, May 13, 1856. 



Apr. 5. 7b 80 pairs Hose, 
Aug. 7. " 17 " Boots, 
" 19 " S^es, 
Nov. 1. " 23 f (?tot;e«. 



!?b Ater, Fitts & Co., Dr. 



at 

it 
n 
tt 



$1.20 
3.00 
1.08 
.75 



1856. 


Cr. 




Jan. 1. 


27 Young Readers, ai 


$0.20 


tt tt 


10 Greek Lexicons, " 


3.90 


Feb. 10. 


7 Webster's Dictionaries, " 


4.75 


Apr. 3. 


19 Folio Bibles, " 


2.93 


tt tt 


20 Testaments, " 


.37 



$184.77. 



Balance due A., F. & Co. 
Received payment, 

Ater, Fitts & Oo, 



$140.72. 
$44.05. 
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LEDGER ACCOUNTS. 

Art. 81 • The principal book of accounts among merchants 
is called a ledger. In it are brought together scattered items 
of account, o^n making long columns. As a rapid way of 
finding the amount of each, accountants generally add more than 
one colunm at a single operation. (Art. 24.) The examples 
below may be added both by the usual method and by that which 
is more rapid. 

^ 1. 2. 3. 4. 



$. cts. 


$. cts. 


$. cts. 


$. cts. 


5.7 5 


1.0 5 


71.10 


1 0.8 8 


3.15 


7.0 8 


3 5.6 


3 2 0.1 2 


6.3 7 


6.3 8 


21.4 


2 8 0.4 7 


10.13 


5.5 


1 0.5 


1 5 1.5 3 


5.0 5 


3.2 5 


6 2.7 5 


.9 2 


12.5 


8.19 


13.13 


11.0 8 


8.0 


1.13 


1.3 7 


4 9.13 


.6 3 


10.10 


16.0 2 


4 4.2 2 


1.3 7 


15.2 5 


19.2 8 


6 0.8 1 


2 2.0 


13.4 5 


1 6 3.3 5 


5 2.7 5 


16.0 5 


6.17 


6 2 0.5 


3 5.1 5 


1.19 


.0 9 


7 5.0 


7 0.0 6 


.31 


1.13 


2 5.2 


1 5 0.0 


10.0 


8.0 7 


5 3.81 


3 1 2 0.1 2 


11.8 8 


11.0 6 


3 3.19 


2 0.5 


.12 


3 5.15 


1 TO 


16.0 9 


9.17 


1 8.9 1 


10.3 8 


9 0.1 1 


.3 3 


10.0 3 


4 0.12 


182 5.5 


6.2 2 


SO.OO 


15.6 8 


1 5.1 


2.31 


1.8 8 


71.12 


3 5.4 6 


7.17 


2.7 5 


13.19 


6 7.6 3 


15.5 


1.2 5 


10.0 


81.17 


11.2 5 


5.0 


18.2 


10.14 


.0 9 


2 5.5 


13.15 


7 5.0 


2 VI 7 


1 2.0 2 


2 5.0 


1 2 0.0 


3 2.0 


19.17 


1 2.5 5 


1 1 4.0 9 


14.0 6 


3 2.4 3 


111.10 


2 1 2.6 3 


2 0.5 


4 6.3 7 


2 3 5.8 3 


1 3 0.4 8 



Questions. — Art. 81. What is a ledger? How may ledger oolumns be 
added rapidly ? 
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* X. REDUCTION. 

Abt. 82 • A Simple number is a unit or a collection of units, 
either abstract, or concrete of a single kind or denomination * 
thus, 1 dollar, 9 apples, 12, are simple numbers. 

A Compound number is a collection of concrete units of several 
kinds or denominations, taken collectiyclj ; thus, 12£. 18s. 9d., 
is a compound number. 

Art. 83 • Keduction is chan^g numbers, either simple or 
compound, from one denomination to another, without altering 
their values. 

It is of two kinds, Reduction Descending, and Reduction As- 
cending. 

Reduction Descending is changing numbers of a higher de- 
nominatidh to a lower denomination ; as pounds to shillings, &g. 
It is performed by multiplication. 

Reduction Ascending is changing numbers of a lower denomi- 
nation to a higher denomination ; as farthings to pence, &g. It 
is the reverse of Reduction Descending, and is performed bj 
division. 

ENGLISH MONEY. 

Art. 84 • English or Sterling Money is the Currency of 
England. 

Table. * 



4 Farthings (qr. or far.) ' 
12 Pence 

20 Shillings 

21 Shillings sterling 
20 ShiUings 



1 



cc 



far.)' 


make 1 

it 2 

(( 2 
(( 2 
(( 1 


1 
20 


d. 
1 

= 12 
== 240 



Penny, 

ShQling, 

Porfnd, 

Guinea, 

Sovereign, 



d. 

8. 

G. 

BOV. 



fttr. 
4 

48 
960 



Note 1. — The symbol £, stands for the Latin word librae signifying a 
pound; «. fi)r solidus, a shilling ; c/. for denarius^ a penny; qr. for 
qtLodrans; a quarter. 



Questions. — Art. 82. What is a simple number? What is a oomponnd 
number? — Art. 83. What is reduction? How many kinds of reduction? 
What are they ? What is reduction descending ? What is reduction asoend- 
iagl — Art. 84. What is English money ? Bepeat the table. 
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Note 2. -— Faiihings are sometimes expressed in a finctaon of a pennj ; 
thus, 1/ar. s= ^ d. ; 2 far. = i| d. ; 8 far. = | d. 

NoTB 3. — The Pound Sterling is represented by a gold coin called a 
sovereign. Its legal yalue in United States money is $4.84. 

Note 4. — The term sterling is probably from Easterling, the popular 
name of certain early German traders in JEngland, whose money was 
noted for the purity of its quality. 

Mental Exercises. 

1. How many faxthings in 3 pence? In 9 pence? 

2. How many pence in 2 shillings? In 6 killings? 

3. How many shillings in 7 pounds? In 10 pounds? 

4. How many pence in 8 farthings ? In 24 farthings ? 

5. How many shillings in 24 pence ? In 60 pence ? 

6. How many poimds in 40 shillings? In 80 shillings? 

Exercises for the Slate. 

Art. 85 • To reduce units of a higher denomination to a 
lower. 

1. How many farthings in 17-6. 8s. 9d. 3far. ? 

opBiuTios. We multiply the 1 7 by 20, be- 

1 7£. 8s. 9d. 3far. ca^ise 20 shillings make 1 pound, 

2 ^'^^ ^ *^^. product we add the 8 

^ * shillings in the question. We then 

3 4 8 shillings. multiply by 12, because 12 pence 

1 2 make 1 shilling, and to the product 

we add the 9d. Again, we multi- 

418 5 pence. ply by 4, because 4 farthings make 

4 1 penny, and to this product we 

add the 3 far. ; and we find the 



Ans. 16 7 4 3 farthings. ang^^y to be 16743 farthings. 

Rule. — Multiply the highest denomination given hy the number re- 
quired of the next lower denomination to make one in the denomination 
multiplied. To this product add the corresponding denomination of 
the multiplicand, if there be any. Proceed in this way, till the reduc- 
tion is brought to the denomination required. 

Questions. — Art. 85. How do you reduoe pounds to shillings? Why 
multiply by 20 ? How do you reduce shillings to pence 7 Why ? Pence to 
farthings ? Why 7 Guineas to shillings 7 What is the general rule for re- 
duction descending 7 
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Abt. 86* To reduce the unit of a lower denominalion to a 
higher. 

Ex. 2. How many pounds in 16743 farthings ? 

opsRATioK. We divide by 4, because 4 farthings 

4)16743 far. make 1 penny, and the result is 4lS5 

^ — ^ nt* pence, and the remainder, 3, is far- 

1 2 )4185 d. 3far. things. We divide by 12, because 12 

on\Q/i8o QA pence make 1 shilling, and the result 

z u ) a^GS . JQ. r g^g ghilUngs, and the 9 remaining 

1 7 £. 8s. is pence. L^tly, we divide by 20, 

A 1 ^ /. o n J OP because 20 shillings make 1 pound, 

Ans. 17*. 8s. yd. dtar. ^^ the result is 17£. 8s. Therefore. 

by annexing all the remainders to the last quotient, we find the answei 

to be 17£. 8s. 9d. 3far. 

Rule. — Divide the lower denomination given hy the number, which 
it takes of that denomination to make one of the next higher. The 
quotient thus obtained divide as before, and so proceed until it is brought 
to the denomination required. The last quotient, with the remainders 
connected, will be the answer, 

3. In 9£. 18s. 7d. how many pence ? 
A. In 2383d. how many pounds, &c. ? 
5. 'How many farthings in 14£. lis. 5d, 2far. ? 
6. How many pounds in 13990far. ? 

TROY WEIGHT. 

Art. 87. Troy Weight is the weight used in weighing gold 
silver, and jewels. 

Table. 

24 Grains (^.) make 1 Pennyweight, pwt. 

20 Pennyweights " 1 Ounce, oi. 

12 Ounces «* 1 Pound, lb. 

pwt. pr. « 

OK. 1 « 24 

lb. 1 =- 20 == 480 

1 = 12 — 240 « 5760 

Questions. — Art. 86. How do you reduce farthinj» to pence ? Why di- 
vide by 4 ? How do you reduce pence to shillings ? Why ? Shillings to 
pounds? Why? Shilling to guineas? What is tne general rule for s«duc- 
tion asvending i What is Troy Weight uMd for? Bepeat the Table. 
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Note 1.— The oz, stancbi fsr onza, the Spanish for ounce. 

Note 2. — A grain or com of wheat, gathered out of the middle of the 
ear, was the origin of all the weights used in England. Of these grains, 
82, well dried, were to make one pennyweight But in later times it was 
thought sufficient to divide the same pennyweight into 24 equal parts, still 
called grains, being the least weight now in use, from which the rest are 
computed. ' 

Note 3. — Diamonds and other precious stones are weighed by what is 
called Diamond Weight, of which 16 parts make 1 grain ; 4 grains, 1 
carat, 1 grain Diamond Weight is equal to 4 grains Troy, and 1 carat to 

34. grains Troy. 

Note 4. — The Troy pound is the standard unit of weight adopted by 
the United States Mint, and is the same as the Imperial Troy pound of 
Great Britain. 

Mental Exercises. 

1. How many gr. in 2pwt. ? In lOpwt.? 

2. How many pennyweights in 4oz. ? In 20oz. ? 

3. How many ounces in 21b. ? In 51b. ? In 101b. ? 

4. How many pennyweights in 48gr. ? ' In 96gr. ? 
6. How many ounces in 40pwt. ? In 120pwt. ? 

6. How many pounds in 24oz. ? In 60oz. ? In 120oz. ? 

Exercises for the Slate. 

1. How many grains in 721b. 2. In 419887 grains, how 

lOoz. 15pwt. 7gr. ? many pounds? 

OPERATlOir. OPERATTON. 

. 7 2 lb. lOoz. 16pwt. 7gr. 2 4) £198^ gr. 
^^ 20)1749 6pwt. 7gr. 



874ounces. 1 2 ) 8 7 4 oz. 15pwt. 



20 



7 2 lb. lOoz. 



17 4 9 5 pennyweightd. 

24 Ans. 721b. lOoz. 15pwt. 7gr. 

69987 
34990 

Ans. 419 8 8 7 grains. 



QT7ESTT0NS. — What vras the original of all weights in England? How 
many of these grains did it take to make a pennyweight ? How many grains 
in a pennyweight now ? By what weight are diamonds weighed 7 What is 
the standard at the mint ? How do you reduce pounds to grains 7 Give the 
reason of the operation. How do you reduee grains to pounds 7 

8 
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3. How many grains in 76pwt. 12gr. t 

4. How many pennyweights in 1836gr. ? 

5. In 761b. 5oz. how many grains ? 

6. In 440160 grains how many pounds ? 

7. How many pennyweights in 1441b. 9oz. ? 

8. How many pounds in 34740pwt. ? 

9. How many pounds in 17895gr. ? 

10. In 31b. loz. 5pwt. 15gr. how many grains 7 

11. A valuable gem weighing 2oz. 18pwt. 12gr. was sold for 
$1.37 per grain ; what was the sum paid 7 

APOTHECAMES' WEIGHT. 

« 

Abt. 88a Apothecaries' Wei^t is used in mixing medicines. 

Table. 



20 Grains (gr.) 

3 Scruples 

8 Drams 
12 Ounces 


make 

c< 

(C 


1 Scruple, 
1 Dram, 
1 Ounce, 
1 Pound, 


lb. 1 s> 
1 =- 12 = 


dr. 

1 

8 

96 


8C. 
1 

» 3 
= 24 

= 288 



sc. or B 
dr. or 3 
oz. or S 
lb. or ib 

pp. 

=: 20 

=* 60 

= 480 

= 5760 



Note 1. — In this weight the pound, ounce, and grain are the same as 

in Troy Weight. 
Note 2. — Medicines are usually bought and sold by AYoirdupois Weight 
Note 3. — In estimating the weight of fluids, 45 drops, or a common 

tesp^poonful, make about 1 fluid dram ; 2 common table-spoonfuls, about 1 

fluid ounce. 



Mental Exercises. 



1. In 40 grains how many scruples? 

2. In 5 scruples how many grains ? 

3. In 3 drams how many scruples ? 

4. How many pounds in 48 ounces ? 

5. How many ounces in 24 drams 7 



In 60gr. ? 
In lOsc. 7 
In lOdr. 7 

In 96oz. 7 
In 64dr. 7 



In 120gr. 7 
In 40sc. 7 
In 17dr. 7 

In 1440Z.7 
In 96dr. 7 



Questions. — Art 88. For what is Apothecaries' Weight used ? What de- 
nominations of this weight are the same as those of Troy Weight 7 By what 
weight are medicines usually bought and sold 7 Repeat the table. 
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Exercises for the Sl4tb. 

1. In 401b. 8oz. 5dr. Isc. 7gr. - 2. How many pounds in 
how many grains ? 284567 grains ? 

OPKRATIOK. OPKRATIOM. 

4 lb. 8oz. 5dr. Isc. 7gr. 2 0)234567 gr. 



4 8 8 ounces. 



3 ) 1 1 7 2 8 so. 7gr 



g """"""• 8 )3909 dr. Iso 

39^ drams. ^ ^ 111? ^^- ^^^• 

3 4 lb. 8oz. 



117 2 8 scruples. 

2 Ans. 401b. 8oz. 5dr. Isc. 7gr. 

Ans. 2 3 4 5 6 7 grains. 

3. How many scruples in 761b. ? 

4. How many pounds in 218889 ? 

5. How many grains in 1441b. ? 

6. How many pounds in 829440gr. ? 

7. In 12ib 8g 35 19 18gr. how many grams? 

8. In 73178 grains how many pounds 7 

9. How many doses are there in 73 65 29 of tartar emetic, 
admitting 20 grains for each dose 7 

AVOIRDUPOIS WEIGHT. 
Art. 89t Avoirdupois Weight is used in weighing almost 
every kind of goods, and all metals except gold and silver. 

Table. 



16 Drams (dr.) 




make 1 Ounce, 




oz. 


16 Ounces 




" 1 Pound, 




lb. 


25 Pounds 




** 1 Quarter, 




qr. 


4 Quarters 




«« 1 Hundred 


Weight, 


cwt. 


20 Hundred Weight 




• «« 1 Ton, 


OK. 


T. 

dr. 






lb. 


1 = 


16 




qr. 


1 « 


16 B 


256 


GWt. 


1 


-- 25 — 


400 = 


6400 


T. 1 z= 


4 


= 100 = 


1600 = 


25600 


1 = 20 = 


80 


- 20000 — : 


52000 = 


51200 



Questions. — How do you reduce pounds to grains ? What is the reason 
for the operation 7 How do jou reduce grains to pounds 7 Give the reason 
of the operation. — Art 89. For what is Avoirdupois Weight used 7 Recite 
the table. 
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NoTB 1. ^-In ctd. the c stands for centum, the Latin for one hundred, 
and wt for weight. 

Note 2. — The laws of most of ^e States, and common practice at the 
present time, make 25 pounds a quarter, as giTen in the table. But for- 
merly, 28 pounds were allowed to make a quarter, 112 pounds a hundred, 
and 2240 pounds a ton, as is still the standard of the United States govern- 
ment in collecting duties at the custom-houses. 

Note 8. — The term avoirdupois is from the French avoir du poid, sig- 
nifying to have weight 

Note 4. — 1 pound Avoirdupois = 7000 gr. Troy = lib. 2oz. 11 pwt. 16 
gr. Troy ; lib. Troy, or Apothecary = 6760gr. Troy = 13oz. 2^|. dr. 

Avoirdupois ; loz. Troy, or Apoth. = 480gr. Troy = loz. l-^^-r dr. Av. ; 
loz. Av. = 487igr. Troy = 18pwt Sajgr. Troy ; Idr. Apoth. = 60gr. Troy 
= 2^^dT. Av. ; Idr. Av. = 27j^gr. Troy=lpwt. S^^r. Troy; 1 

pwt. Troy = 24gr. Troy=- J^|of adr. Av. ; Isc. Apoth. =^20gr. Troy = 
1^1 of a dr. Av. 

Mental Exercises. 

1. How many drams in 3oz. ? In 7oz. ? In lOoz. ? In 12oz. ? 

2. How many ounces in 101b. ? In 151b. 7 In 121b. ? In lOOlb. ? 

3. How many pounds in 2 quarters ? In 3qr. ? In 20qr. ? 

4. How many quarters in lOcwt. ? In 16cwt. ? In 17cwt. ? 

5. How many tons in 80cwt. ? I^ lOOcwt. ? In 600cwt. ? 

6. How many hundred weight in 16qr. ? In 48qr. ? . In 96qr. ? 

Exercises for the Slate. 

1. How many pounds in 176T. 2. In 3537901b. how 
17cwt. 3qr. 151b.? many tons? 

OPSRATION. OPERATION. 

1 7 6 T. 17cwt. 3qr. 151b. 2 5 )353790 lb. 

— 4 )14151 qr. 151b. 

35 37 hundredweight. 2 0) 35 3 7 cwt. 3qr. 



T . 1 . 1 , 1 7 6 T. 17cwt. 

14151 quarters. 

25 Ans. 176T. 17cwt. 3qr. 151b. 



7 7 7 
2 83 02 



Ans. 3 5 3 7 9 pounds. 



Questions. — How many pounds are now allowed for a cwt., and how many 
for a quarter of a cwt., in most of the United States, in buying and selling 
articles by weight ? How many at the custom-houses 7 How do you reduce 
tons to drams? Give the reason for the operation. How do you reduce 
drams to tons ? What is the reason for the operation ? 
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3. In 16T. 19(5wt. Oqr. 101b. lloz. 6dr. how many drams ? 

4. In 8681141 drams how many tons? 

5. In 679cwt. how many pounds ? 

6. In 679001b. how many cwt. ? 

7. What cost 17cwt. 3qr. 181b. of beef, at 7 cents per 
pound? 

8. What cost 48T.. 17cwt. of lead, at 8 cents per pound ? 



CLOTH MEASURE. 

Abt. 90a Cloth Measure is used in measuring cloth, ribbons, 
lace, and other articles sold by the yard or ell. 

Tablb. 



2| Inches (in.) 


make 


1 Nail, 




na. 


4 Nails 




(( 




1 Quarter of a 


yard. 


qr. 


4 Quarters 




c« 




i Yard, 




yd: 


3 Quarters 




« 




1 Ell Flemish, 




E.F. 


5 Quarters 




tt 




1 £11 English, 


na. 


E. E. 

in. 






• 




qr. 


1 


= 2i 








B.F. 


1 = 


4 


= 9 




f 




1 


:s 3 := 


12 


= 27 


B. E. 


sa .^^ 


u 


sa 4 =s 


16 


= 36 


1 = 


14 


S3 


11 


== 5 - 


20 


— 45 



Note. — The Ell French is 6 quarters ; the Ell Scotch, 4qr. l|in. 

Mental Exercises. 

1. In 2 quarters how many nails ? In 5qr. ? In 8qr. ? In 
20qr.? In25qr.? InSOqr.? In40qr.? 

2. In 8 yards how many quarters ? In 7yd. ? In 8yd. ? 
In 14yd.? In 19yd.? In 100yd. ? In 200yd.? 

3. flow many quarters in 8 nails ? In 20na. ? In 48na. ? 

4. How many yards in 20 quarters ? In 40qr. ? In lOOqr. ? 

Exercises for the Slate. 

1. How many nails in 47yd. 2. In 765 nails how many 

3qr. Ina. ? yards ? 

QtTESTioirs. — Art. 90. For what is cloth measure used ? Kepeat the table. 
Is the ell French longer or shorter than the ell English ? What makes an 
ell Scotch r 

8* 
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opnunoM. 

4 7 yd. 3qr. Ina. 
4 



191 quarters. 
4 

Ans. 7 6 5 nails. 



4 ) 7 6 5 na. 
4 ) 1 9 1 qr. Ina. 
Ans. 4 7 yd. 3qr. Ina. 



3. In 144yd. 3qr. how many quarters ? 

4. In 579 quarters how many yards ? 

5. In 17E. E. 4qr. 3na. how many nails? 

6. In 359 nails how many ells English 7 

7. In 126yd. Oqr. 3na. how many nails ? 

8. In 2019 nails how many yards ? 

9. What cost 49yd. 3qr. of cloth, at $2.17 per quarter of a 
yard ? 

10. What 'cost 144yd. Iqr. 3na. of cloth, at 25 cents per 
nail? • 



LONG MEASURE. 



Art. 91 • Long Measure is used in measuring distances in 
any direction. 



Tablb. 



12 Inches (in.) make 

3 Feet 

6li Yards, or 16i Feet, 
40 Rods 

8 Furlongs, or 320 Rods, 

3 Miles 
69^ Miles (nearly) 

360 Degrees . 



m. 
1 



tar, 
1 

8 



rd. 
1 

40 
320 



1 Foot, 

1 Yard, 

1 Rod, or Pole, 

1 Furlong, 

1 Mile, 

1 League, 

1 Degree, 

1 Circle of the Earth. 



yd. 
1 
5i 

220 
1760 



ft. 
1 
3 

16i 
660 
5280 



ft. 

rd, 

fur. 

m. 

lea. 

deg. or °. 

in. 

== 12 

= 36 
= 198 
= 7920 
= 63360 



Questions. -~ Hov do you reduce yards ta nails? How do yon reduoe 
nails to yards 7 What is the reason for the operation ? How is long measure 
used 7 Repeat the table. 
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NoTB. — 1. 12 lines make 1 incli ; 4 inches, 1 hand ; 6 feet, 1 &thom ; 
JL of a degree of the circumference of the earth, 1 knot, or geographical 

mile, equal to 111 statute miles. 

Note. ^- 2. The yard is the standard unit of linear measure adopted by 
the United States government, and it is the same as the imperial yard of 
Great Britain. A metre, the unit of linear measure, as established by the 
French government, is equal to about 39 J^7 English inches. 

Note. — 8. The English statute mile is the same as that of the United 
States, but that of other countries differs in value from it ; as the German 

short mile is equal to 6857 yards, or about S-ns* English miles ; the Ger- 
man long mile, to 10125 yards, or about 5| English miles ; the Prussian 

mile, to 8237 yards, or about 4x^ English miles ; the Spanish common 

league, to 7416 yards, or about 4^ English miles ; the Spanish judicial 

league, to 4635 yards, or about 2^ English miles. 

Note. — 4. A degree of lon^tude is sijy of any circle of latitude. As 

the circles of latitude diminish in length, the degrees of longitude vary in 
length under different parallels of latitude. Thus, under the equator, the 
length of a degree of longitude is about 691. statute miles ; at 25^ of lati- 
tude, 62.^^ miles ; at 40° of latitude, 53 miles ; at 42° of latitude, 51^^ 
miles ; at 49° of latitude, 45^ miles ; at 60°, 34^^ miles. 

Mental Exercises. 

1. How many inches in 4 feet ? In 10ft. ? In 12ft. ? In 
20ft.? 

2. How many feet in 2 yards ? In 5yd. ? In 20yd. ? In 
18yd. ? 

3. How many rods in 2 furlongs 7 In 8fur. ? In Iftir. ? In 
30 fur.? InlOOfur.? In200fur.? In400iur.? • 

4. How many leagues in 9 miles? In 21m. ? In 81m. ? In 
144m. ? In 40m. ? In 50m. ? In 80m. ? 

5. How many ftirlcAgs in 120 rods ? In360rd.? Inl440rd.? 

6. How many yards in 99 feet ? In 66ft. ? In 144ft. ? 

7. How many feet in 108 inches ? In 144in. ? In 1728in. f 

Exercises por the Slate. 
1. In 66deg. 56m. Tftir. 37rd. 12ft. 9in. how many inches ? 



QtTESTioNS. — How many lines make 1 inch ? How many inches 1 hand ? 
How many feet 1 fathom ? What is the standard unit of linear measure 
adopted by the United States 7 Is the value of the mile the same in aU 
countries 7 How much is a degree of longitude under the equator 7 At 4(P 
of latitude 7 At 42° of latitude 7 At 60^ of latitude 7 



92 BBDUCnON. [STCT.X. 

OPnUTIOH. 

6 6deg. 56m. 7fiir. 37rd. 12fl. Gin. 

^ ^ * 2. In 292849479 inches how manj 



6 degrees ? 



401 



OPKIUTIOM. 



11 12)292849479 



4 621 miles, 164)24404123 ft. Sin. 

8 2 2 



36976 for. ^3 )48808246 [12ft. 6in. 
i^ 40)1479037 rd. 25^2= 



1479037 rods. 8 ) 369'7 5fur^37rd. 

8874224* 6 9 4)4621miles 7for. 

1479038 



6 6 



739518^ 415)27726 



2 44 04 122 J fti. 6 6deg. 336-5- 
12 [6 = 56m. 



292849479 in. Ans. 66deg. 56m. 7ftir. 37rd. 12^ft. 3in. 

^ = 6in. 

66 56 7 37 12 9 Ans. 

Note. — To multiply by J, we take i| of the multiplicand. — To divide 
by 16(^, we first reduce both the divisor and dividend to halves, and then 
divide ; and the remainder being 26 half-feet, we take half of it for the 
true remainder = 12ft. Gin. We adopt the same principle in dividing by 

69^ ; the remainder being 336 sixths of miles, we divide them by 6, and the 
quotient is 56 miles. By adding the 6 inches to the 3 inches, we obtain 
tiie true answer. 

3. In 47 miles how many feet ? 

4. In 248160 feet how many miles ? 

5. In 78deg. 50m. 7fur. 30rd. 5yd. 2ft. lOin. how many 
inches ? 

6. How many degrees in 34505679'4 inches ? 



. QuBSTioirs.— How do you reduce degrees to inches? Give the reason of 
the operation. How do you reduce inches to degrees ? What is the reason 
for the operation? How do yon multiply by i? How do you divide by 
16i and find the true remainder ? How do you obtain the true answer in 
examples of this kind 7 
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SURVEYOES' MEASURE. 

Art. 92i This measure is used by surveyors in measuring 
land, roads, &c. 

Table. 



TA^n 


Inches (in.) 






make 


1 Link, 




1 


25 




Links 






(< 




1 Pole, 




p. 


100 




Links, 4 Poles, or 


66 Feei 


i, ** 




1 Chain, 




cha. 


10 




Chains 






<< 




1 Furlong, 


1 


fur. 


8 




Furlongs, or 


80 Chains, 


{( 




1 Mile, 

1 




m. 

• 




1 






• 


p. 




1. 
1 


» 


in. 

7t% 






• 


cha. 




1 


=s 


25 


= 


198 






ftir. 


1 


=s 


4 


S3 


100 


.T-: 


792 


m. 




1 = 


10 


=s 


40 


: 


1000 


c= 


7920 


1 




: 8 = 


80 


S3 


320 


sss 


8000 


c= 


63360 



Note. — Gunter's chain, in length 4 poles, or 66 feet, and divided into 
100 links, is that mostly used in ordinary land surveys ; but in locating 
roads, -and like public works, an engineer's chain is usually 100 feet in 
length, containing 120 links, each 10 inches long. 

Mental Exercises. 

1. In 2 poles how many links ? In 4 poles ? In 7 poles ? 

2. In 5 chains how many links? In Scha. 7 In lOcha. ? 

3. How many poles in 60 links? In 751. ? In 1251. ? 

Exercises for the Slate. 

1. How many links in 7m. 2. In 61630 links how many 
5fur. 6cha. 301. ? miles ? 

OPERATIOM. OPRRATION. 

7 m. 5fur. 6cha. 301. 100)61630 1. 



8 

1 
10 



1 ) 6 1 6 c ha. 301. 
eiforlongs. 8 ) 6 1 fur. 6cha. 



7 m. 5fur. 



616 chains. 

10 Ans. 7m. 5fur. 6cha. 301. 

616 3 links. Ans. 

3. How many miles in 4386 chains ? 

Questions. — Art. 92. For what is surveyors' measure used? Recite the 
table. How do you reduce miles to links? What is the reason for the 
operation? How do you reduce inches to chains? To miles? Give the 
reason of the operation. 
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4. In 54m. GGcha. how many chains ? 

5. In 75m. 49cha. how many poles? 

6. How many miles in 24196 poles 7 

7. How many links in 7m. 4fur. 30rd. ? 

8. How many miles in 60750 links? 
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SQUAKE MEASURE. 

Art. 93« Square Measure is nsed in measuring eorfaces of 
all kinds. 



Table. 



144 Square inches 
9 Square feet 
304 Square yards, or 
27i^4 Square feet, 
40 Square rods or poles 
4 Roods, or 160 Poles, 
640 Acres 



1 



make 



cc 



1 Square foot, 
1 Square yard, 

1 Square rod or pole, 

1 Rood, 
1 Acre, 
1 Square mile. 



A. 

8. M. 1 

1=.640 



B. 
1 

4 
2560 



^1 

40 

160 

102400 



304 

1210 

4840 

3097600 



it. 

1 

9 

2721 

10890 

43560 

27878400 



ft. 
yd. 

P- 

R. 
A. 

S. M. 

in. 

144 

. 1296 

39204 

1568160 

6272640 

4014489600 



NoTB. — A square is a figure bounded by four equal lines, perpendicular 
to each other. 

When the four lines are each 1 foot in length, the space enclosed is 1 
square foot ; when 1 yard in length, 1 square yard ; when 1 rod in length, 
1 square rod; and so for any other dimension. 

3fk. = lyd. 

In this diagram the large square repre- 
sents a square yard, and each of the smaller 
squares within it represents one square foot. 
Now, since there are three rows of small 
squares, and three square feet in each row, 
there will be 3 sq. ft. X 3 = 9 sq. ft, in the 
large square. But the large square is 3 ft. 
in length, and 3 ft. in breadth ; hence, 

To find the contents of a square^ multiply the numbers denoting its 
length and breadth together. 

Questions. — Art. 93. For what is square measure used ? Repeat the table. 
What is a square ? What is a square foot ? How may the contents of a square 
be found ? Explain by the diagram the reason of the operation. 



U 



n 







Square 
foot. 
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MsNTAL Exercises. 

1. In 2 square feet how many square inches 7 

2. In 3 square yards how many square feet ? In 10 sq. yd. ? 
8. In 6 roods how many poles ? In 20 roods ? In 30 roods ? 
4. In 7 acres how many roods? In 24 acres? In 40 acres? 

Exercises for the Slate. 
1. How many square inches in 12A. 3R. 24p. 144ft. 72in. ? 

OPERATION. 

1 2 A. 3R. 24p. 144ft. 72in. 
_4 

5 1 roods. 
40 



2 6 4 poles. Note.— To multiply by i, we 

2 7 2^ take i of the multiplicand. 

4132 
14452 
4129 
516 

5 6 2 6 8 feet. 
144 



2248274 
2248279 
562068 



Ans. 80937864 inches. 

2. In 80937864 square inches how many inches? 

OPERATION. 

144)80937864 inches. 

2 7 2i)562068 ft. 72in. 
'4 4 



1089)2248272 fourths of a foot. 

40 )2064 poles. 576 H- 4 = 144ft. 

4 )_5J[ R. 24p. 

Ans. 1 2 A. 3R. 24p. 144ft. 72in. 

Note. — To divide by the 272|, we first reduce the divisor and dividend 
to fourths, and then divide. The remainder obtained, bdng fourihsy is 
reduced to whole numbers by dividing by 4. 

Questions. — How do yon reduce acres to square inches ? Give the reason 
for the operation. How do you reduce square inches to acres ? What is the 
reason for the operation 7 How do you multiply by i 7 
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3. In 49 A. 3R. 16p. how many sqpaie feet? 

4. In 2171466 square feet how many acres? 

5. Wliat is the yalue of 365A. 3IL 17p. at $1.75 per square 
rod or pole ? 

6. Sold a yaloable piece of land, containing 3A. IR. 30p., at 
$1.25 per square foot ; what was recelTcd for the land ? 

7. In a tract of land 12 miles square, how many square 
miles? How many acres? 

8. In 18 A. OB. 16p. how many square ^t? 

9. Purchased 48A. 3B. 14p. of land for $2.25 per square 
rod, and sold the same for $3.15 per square rod ; what did I 
gain by my bargain ? 

CUBIC OB SOLID MEASURE. 

Abt. 94« Cubic or Solid Measure is used in measuring such 
bodies or things as have length, breadth, and thickness; as 
timber, stone, &c. 

Table. 



1728 Cubic inches (cu. in.) 


1 mak< 


e 1 Cubic foot, 




cu. ft. 


27 " feet 


cc 


1 " yard. 




cu. yd. 


40 »* foet 


cc 


ITon, 




T. 


16 " foet 


C( 


1 Cord foot, 




c. ft. 


8 Cord feet, or > 
128 Cubic feet, ( 


<c 


1 Cord of wood. 


C. 






ft. 




in. 




yd. 


1 


a= 


1728 


T. 


1 


= 27 


.S3S 


46656 


1 = 


m 


= 40 


= 


69120 


1 = 31 = 


m 


= 128 


^ 


221184 



Note 1. — A pile of wood 8ft. in length, 4ft. in breadth, and 4ft. in 
height, contains a cord. 

Also, one ton of timber, as usually surveyed, contains ^Yuxf cubic or 
solid feet. 



QuBSTioirs: — How do you divide by 2721 7 Of what denomination is the 
remainder ? How is the true remainder found ? — Art. 94. For what is cubio 
measure used ? Recite the table. What are the dimensions of a pile of 
wood containing 1 cord ? How many solid feet does a ton of timber contain, 
as usually surTeyed ? 
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Note 2. — A evie is n soUd bounded bj six square and eqaal sides. 
If the cube is 1 (bot long, 1 foot mde, and 1 foot bigb, it is called ft 
cuiic or solid foot It the cube is 3 feet long, 3 teet nide, and 3 feet thick, 
it IS called a cuiic or soltd yard 

Now, since each side of a cubic yard, 
as represcDtcd in the diagram, contains 
9 sq ft of surface (Art. 93), it is 
plain, if a block be cut off from one 
Hide, oTie foot thick, it can be divided 
into 9 solid blocks, with sides 1 foot 
in length, breadth, and thickness, and 
there^jre will contain 9 solid feet ; 
and since the whole block or cube is 
_ three feet thick, it must contain 9 

srfid feet X 3 = 27 solid ftet ; or 3 
sokl feet X 3 X 3 = 27 solid fei,t. Hence, 

7b Jind the contents of a cubic 'body, multiply together the uumbert 
denoting the length, breadth, and iMchtess. 

Mental Exercises. 

1. In 2 cabio feet how many cnbic inches 7 In 4 oil ft. 7 

2. In 3 cubic yards how many cubic feet ? In 10 cu. yd. ? 

3. How many cords of wood in 64 cord feet ? In 96 o. ft, t 
i. How many tons in 80 cu. ft. of timber ? In 160 ca. ft. 7 

Exercises ?ob the Slate. 
1. In 48 CO. yd. and 15 en. 2. In 2265408 cubic mches 
ft, how many cubic inches? how many cubic yards? 



4 8 yd. 15fl). 


1728)2265408 ca. in. 


841 
97 




27)1311cu.ft. 
Ans. 4 8 yd. 15ft. 


1 3 1 1 feet 
1728 

10488 
2622 
9177 
1311 






Ans. 2 2 6 5 4 8 inches. 






QcregTiDNB. — What la a lahel 
Oire the reaion for the operation 
dUM ■ Ion to cubio laohesT Oivb 
yon ladaoe cubit inches In cul'io ja 


De 

the 
rditt 


o jon find the eonlentt of a cube f 
scribe a cubic foot. How do yon re- 
eaaon for the operation. How do 
Give (lie ramion for the operation. 
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« 

3. Ib 45 cords of wood how manj cubic indiCB? 

4. In 9953280 cubic inches how many cords of wood ? 

5. How man J cubic feet in a pile of wood 15ft. long, 4ft. 
wide, and 6^ft. high? How manj cords? 

6. How manj cubic inches in a block of marble 4ft. long, 
3jft. wide, and 2ft. thick? 

7. In a room 14ft. long, 12ft. wide, and 8ft;. hi^, how manj 
cubic feet ? 

8. What will 9080 cubic feet of ship-timber cost, at $11.50 
per ton? 

WINE OB UQUED MEASURE. 

Abt. 95. Wine or Liquid Measure is used in measuring all 
kinds of liquids, except, in some places, beer, ale, porter, and 
milk. 

Table. 



4 Gills (gi.) 






make 




1 Pint, 


pt. 


2 Pints 










I Quart, 


qt. 


4 Quarts 










1 C^llon, 


IhA. 


63 Gallons 










1 Hogshead, 


2 Hogsheads 










1 Pipe, or Butt, 


pi. 


2 Pipes 






gsL 




1 Tim, 

1 =» 2 


tun. 

gi. 
=: 4 

» 8 


hhd. 




1 


ss 


4 = 8 


= 32 


pi- 


1 


s= 


63 


=s 


252 = 504 


= 2016 


tun. 1 = 


2 


sss 


126 


S=3 


504 = 1008 


== 4032 


1 = 2 = 


4 


ss 


252 


SB 


1008 = 2016 


» 8064 



Note 1. — By laws of Massachusetts, 82 gallons make 1 barrel* . In 
some states Sl^ gallons, and in others from 28 to 32 gallons, make 1 barrel 
42 gallons make 1 tierce, and 2 tierces, 1 puncheon. 

Note 2. — The term hogshead is often applied to any large cask that 
may contain from 50 to 120 gallons, or more. 

Note 3. — The Standard Unit of Liquid Measure adopted by the 
government of the United States is the Winchester Wine Gallon, which 
contains 231 cubic inches. It has the name Winchester, teom its standard 
having 'been formerly kept at Winchester, Etfgland. The Imperial Gal" 
Ion, now adopted in Great Britain, contains 277^^^ cubic inches ; so 
that 6 Winchester gallons make about 5 Imperial gallons. 

Questions. — Art. 95. For what is wine or liquid measure used ? Repeat 
the table. How many gallons make a barrel ? How many a tierce 7 How 
many a puncheon ? How is the term hogshead often applied 7 What is the 
standard unit of liquid measore 7 
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Mental Exercises. 

1. In 8 pints how many gills? . In 5 pints? In 9 pints? 

2. In 4 quarts how many pints? In 6 quarts ? In 8 quarts? 
8. In 5 gallons how many quarts ? In 7 gallons ? 

4. How many gallons in 12 quarts? In 18 quarts? 

Exercises for the Slate. 



1. In 47 tuns of wine how 
many gills ? 

OPERATTOV. 

4 7 tuns. 
4 

18 8 hogsheads. 
63 

564 
1128 

118 4 4 gallons. 
4 

4 7 3 7 6 quarto. 
2 

9 4 7 5 2 pinto. 
4 



2. In 379008 gills how 
many tuns? 



OPBBATIOir. 



4)379008 gi. 

2 ) 9 4 7 5 2 pt. 

4)47 376 qt. 

63)11844 gal. 
~4 ) 1 8 8 hhd. 

Ans. 4 7 tuns. 



Ans. 3 7 9 8 gills. 

3. Reduce 197 tuns 3hhd. 60gal. 3qu. Ipt. to gills. 

4. In 1596604 gills how many tuns ? 

5. What will 7 hogsheads of wine cost, at 5 cento a pint ? 

6. What cost 18 tuns lhhd« 47gaL of oil, at $1.25 per gal- 
lon? 

BEER MEASURE. 

Art. 96. Beer Measure is used in measuring beer, ale, 
porter, and milk. 

Table. 

• 1 Quart, 
1 Gallon, 



2 Pmte(pt.) 
4 Quarto 
54 Gallons 



make 



hhd. 
1 



gal. 
54 



1 Hogshead, 

qt. 
1 

4 
216 



qt. 

gjil. 

hhd. 

pt. 

2 

8 

432 



Question. — Art. 96. Fwepeat the table of beer measure. 
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Note 1. — The gallon of beer measure contains 282 cubic inches ; and 
as has been usually reckoned, 86 gallons equal 1 barrel ; 2 hogsheads, or 
108 gallons, 1 butt ; 2 butts, or 216 gallons, 1 tun. 1 gallon beer measure 
sKlgall. Ipt. 87^7 gi. wine measure.. 

Note 2. — ^eer Measure is becoming obsolete. Milk and malt liquors, 
at the present time, are bought and sold, very generally, by wine or liquid 
measure. 

EXEBCISES FOB THE SlATE. 



1. How manj quarts in 76 
hogsheads 7 

OPKIUnON. 

7 6hhd. 
54 



2. In 16416 quarts how 
many hogsheads ? 



OPRIUnON. 



3 04 
380 

410 4 gallons. 
4 



4 )16416 qt. 
5 4 ) 4 1 4 gal. 
Ans. 7 6 hhd. 



Ans. 16 416 quarts. 

3. In 4 tuns *lhhd. 17gal. Ipt. how many pints ? * 

4. How many tuns in 7481 pints ? 

5. What cost 7hhd. 18gal. of beer at 4 cents a quart ? 

6. At 15 cents per gallon, what will IShhds. of ale cost 7 

DRY MEASURE. 

Art. 97f This measure is used in measuring grain, fiiTiit, 
salt, coal, &c. 

Table. 

2 Pints (pt.) 
8 Quarts 
4 Pecks 
8 Bushels 
36 Bushels 



ch. 
1 



ba. 
1 

36 



make 




1 Quart, 


qt. 


(C 




1 Peck, 


DU. 


(( 




1 Bushel, 


«{ 




*1 Quarter, 


qr. 


4( 




rl Chaldron, 


ch. 






qt. 


pt. 


pk. 




1 =s 


2 


1 


=s 


8 = 


16 


4 


;= 


32 =» 


64 


144 


= 


1152 = 


2304 



QtTESTiONS. — How many cubio inches does the beer gallon contain ? How 
do you reduce hogsheads to quarts ? How do you reduce quarts to hogsheads 7 
— Art 97. For what is dry measux^ used? Repeat the table. 
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Note 1. — The Standard Unit of Dry Measure adopted by the United 
States government is the Winchester bushel, which is in form a cylinder, 
18^ inches in diameter, and 8 inches deep,*containing 2160^^^xr cubic inches. 
The Standard Imperial bushel of Great Britain contains 22lS'^(^jj cubic 
inches, so that 32 Imperial bushels equal about 33 Winchester bushels. 
The gallon in Dry Measure contains 268^ cubic inches. 

Note 2. — Igal. Dry Measure = 268^u. in. = Igal. Ipt l^f gi. Wine 
Measure =:3qt. l^^^pt. Beer Measure; IgaL W. M. = 231cu. in. =3 
qt ipt D. M. = 3qt. ff pt. B. M. ; Igal. B. M. = 282cu. in. = IgaL 
Ipt S^Vgi- W. M. = lgal. iJpt D. M. ; Iqt. D. M. = 67icu. in. = 
Iqt- iHgi- W. M. ; Iqt W. M. = 67|cu. in. = l||pt D. M. ; Ipt D, 
M. = g3fcu. in. = lpt|Jgi.W.M.; Ipt W. M. = 285cu. in.=||pt 
D. M. 

Mental Exercises. 

1. In 2 quarts how many pints ? In 5 quarts 7 In 7 quarts? 

2. In 3 pecks how many quarts 7 In 6 pecks 7 In 9 pecks 7 

3. In 5 bushels how many pecks 7 In 10 bushels 7 

4. How many pecks in 16 quarts 7 In 25 quarts 7 

Exercises for the Slate. 

1. How many quarts in 2. In 56731 quarts how 

49ch. 8bu. 3pk. and 3qt. 7 many chaldrons 7 

OPERATIOM. OPERATION. 

4 9 ch. 8bu. 3pk. 3qt. 8)56731 qt. 



36 

302 



4 )7091 pk. 3qt. 
147" 3 6 ) 1 7 7 2 b u. 3pk. 

1772 bushels. 4 9 ch. 8bu. 

4 



7 91 pecks. 
8 



Ans. 49ch. 8bu. 3pk. 3qt 



Ans. 5 6 7 31 quarts. 

3. Reduce 97ch. 30bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons 7 

5. How many pints in 35bu. Ipt. 7 

6. Reduce 2241 pints to bushels. 

7. Reduce 18qr. 3pk. 5qt. to quarts. 

8. How many quarters in 4637 quarts 7 

9. In 19bu. 3pk. 7qti Ipt. how many pints 7 
10. In 1279 pints how many bushels 7 



QuKSTiON. — What is the standard unit of Dry Measure ! 
9* 
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MEASCBE OF TDIE. 



AsT. 98* This measure is appalled to the Tuions diyiaioiis and 
sobdiTiaoDS into which time is divided. 



GO Seconds (see.) make 1 IGnatey m. 

60 Minates «< 1 Hour, h. 

24 Hours '« 1 Daj, da. 

7 Days " 1 Week, w. 

3654 I>av9, or 52 weds I „ , , ,. ^ 

12 Calendar Months (mo.) *« 1 Year, y. 

fc- 1 = 60 

d. 1 = 60 = 3600 

w. « 1 » 24 = 1440 = 86400 

y. I = 7 = 168 « 10080 — 604800 

1 = 52/^ = 3651 = 8766 = 525960 = 31557600 

Note 1. — The true Solar or Tropical Year is the time measured fh>m 
the sun's leaTing dther equinox or solstioe to its return to the same again, 
and is 365d. oh. 48m. 49gec. nearlj. 

The Julian Year, so called frcMn the calendar ins tituted hj Julius Cesar, 
contains 365^ days, as a medium ; three years in succession containing 
365 days, and the fourth year 366 days ; which, as compared with the 
true solar year, produces an average yearly error of 11m. 10^^ sac , or a 
difllerenoe that would amount to 1 wh<^e day in about 120 years. 

The Gregorian Year^ or that instituted by Pope Gregory XUL, in the 
year 1582, and which is now the Civil or Leyal Year in use among the 
different nations of the earth, contains, like the Julian year, 365 days fi)r 
three years in succession, and 366 days for the fourth, excepting centennial 
years icAose number catuwt he eractlif dividid by 400. The Gre^rian year 
is so nearly correct as to err only \ ^ay in 3866 years, a difference so lit- 
tle as hardly to be worth takin*^ into account 

A Common Year is one of 365 days, and a Jjeap or Bistextik Year is one 
of 366 days. Any year is Leap Year whose number can be divided by 4 
without a remainder, except years whose number can be divided without a 
remainder by 100, but not by 400. 

A Sidereal Year is the time in which the earth revolves round the sun, 

and is 365d. 6h. 9m. 9y^oSec 

Note 2. — The names of the 12 calendar months, composing the civil 
year, arc January, February, March, April, May, Jane, July, August, 
September, October, November, December, and the number of days in each 
may be readily remembered by the following lines : 



it 



Thirty days hath September, 
April, June, and November ; 



QtTESTiONS. — Art. 98. To what is the measure of time applied ? Repeat 
the table. How is the true solar year measured*? How long is it? Why is 
the Julian year so called 7 Who instituted the Gregorian year 7 What if a 
OommoD year ? What is a Sidereal yeax t 
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And all the rest have thirty-one^ 
Save February, which alone 
Hath twenty-eight ; and this, in fine, 
One year in four hath twenty-nine." 

TABLE. 

SHowiira THB Number of Days fbox ant Dat of oitb Month to thb 
SAME Day of ant other Month in the same Year. 



FROM ANT 
DAT OF 


to the same oat of 


Jan. 
305 


Feb. 
31 


Mar. Apr. 


May. 


June. 


July. 


Aug. 

212 


Sept. 
243 


Oct 
273 


Not. , Dec. | 


January 


59 


90 


120 


151 


181 


304 


334 


February 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May 


245 


267 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


August 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December 


31 62 


90 


121 


151 182 


212 


243 


274 


304 


335 


365 



For example, suppose we wish to find the number of days from April 4th 
to November 4th, we look for April in the left-hand vertical column, and 
November at the top, and, where the lines intersect, is 214, the number 
sought Again , if we wish the number of days from June 10th to September 
16th, we find the difference between June 10th and September lOth to be 
92 days, and add 6 days for the excess of the 16th over the 10th of Sep- 
tember, so we have 98 days as the exact difference. 

If the. end of February be included between the points of time, a day 
must be added in leap year. 

When the time includes more than one year, there must be added 865 
days for each year. 

Mental Exercises. 

1. In 3 minutes how many seconds ? In 5 minutes ? 

2. In 2 hours how many minutes ? In 4 hours ? 

3. In 4 weeks how many days ? In 6 weeks ? In 9 weeks ? 

4. In 2 days how many hours ? In 3 days ? In 7 days ? 

5. How many weeks in 21 days ? In 30 days ? In 50 days ? 

6. How many calendar months in 2 years ? In 8 years ? In 
10 years ? In 12 years ? In 20 years ? 



Questions. — Name the months in their order. How many days has each 
month 7 How do you find by the table the number of days from April 4th 
to November 4th 7 When the time sought for is more than one year, how 
many days must be added ? 
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EXKRCISES FOE THE SlATK. 

1. How many seconds in 365da. 2. In 31556929 seconds 
5h. 48m. 49sec., or one solar year 7 how many days 7 

OPnUTIOa. OPBKATIOV. 

365 da. 51i. 48m. 49seo. 6 ^31556929 
^^ 60)52 594 8m.49sec. 



1465 



^^Q 24 )8765L 48m. 

8765 hours. 365da.5h. 

6 Ans. 365da. 5h. 48m. 49sec. 



5 2 5 9 4 8 minutes. 
60 



Ans. 31556929 seconds. 

3. Reduce 296da. 18h. 32m. to minutes. 

4. In 427352 minutes how many days ? 

5. How many seconds in 30 solar years 262da. 17h. 28m. 
42sec. 7 

6. In 969407592 seconds how many solar years 7 

7. How many weeks in 684592 minutes 7 

8. In 67 w. 6d. 9h. 52m. how many minutes 7 

9. How many days from June 5th to Dec. 11th 7 

10. How many days from March 17th, 1856, to Ma^ 16th, 

1857 7 

11. How many days from December 18th, 1856, to January 
30th, 1857 7 

12. How many days from August 30th, 1857, to June 1st, 

1858 7 

13. How many days from July 4th, 1859, to July 4th, 1860 ? 
. 14. How many days frx>m April 25th, 1855, to August 20th, 
18587 

Note. »- The last six examples are to be performed by aid of tbe table 
on page 108. 



Questions How do you redaoe yean to seconds 7 Give the reason for 

the operation. How do yon reduoe seconds io days 7 To years 7 GIto the 
reason for the operation. 
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C5IRCULAR MEASURE. 



Art. 99t Circular Measure is tipplied to the measurement 
of circles and angles, and is used in reckoning latitude and 
longitude, and the revolutions of the planets round the sun. 



Table. 



60 Seconds O 

60 Minutes 

30 Degrees 

12 Signs, or 360 Degrees, 



0. 
1 



8. 
1 

12 



make 


1 Minute, 








(( 


1 Degree, 




o 

• 




{( 


1 Sign, 




s. 




(4 


The Circle of the Zodiac, C. 


O 




1 


— 3 


60 


1 


sss 


60 


S^ 


3600 


30 


s^ 


1800 


SS 


108000 


360 


ss 


21600 


^s 


1296000 




08 [ 



Note. — 1. A Circle is a plane figure 
bounded by a curve line, every part of 
which is equally distant from* a point 
called its centre. 

The Circumference of a circle is the 
line which bounds it, as shown by the 
diagram. 

An Arc of a circle is any part of its 
circumference ; as AB. 

A Radius of a circle is a straight line 
drawn from its centre to its circumference; 
as CA, CB, or CD. 

Every circle, large or small, is supposed 
* to be divided into 860 equal parts, called 

degrees. . 
A Quadrant is one fourth of a circle, or an arc of 90° ; as AB. 
An Angle, as ACBj is the inclination or oi)ening of two lines which 
meet at a point, as C. The point is the vertex of the angle. If a circle 
be drawn ai'ound the vertex of an angle as a centre, the two sides of the 
angle, as radii of the circle, wiU include an arc, which i^ the measure of 
the angle ; as the arc AD = 120° is the measure of the angle ACD, and 
AB = 90°, the measure of the angle ACB ; hence the one is call^ an 
angle of 120°, and the other an angle of 90°. 

Note. — 2. As the earth turns on its axis from west to ea^ every 24 
hours, the sun appears to pass from east to west ^V ^^ ^^^ ^^ longitude 
every hour, or over 16° of longitude in 1 hour's time, or 1° in 4 minutes 
3f time, and 1' in 4 seconds of time ; so that, for instance, at any place, 
when it is noon, it is 1 hour earlier for every 15° of longitude westward, 
or 1 hour later for every 16° of longitude eastward. Thus, Boston being 
71° 4' west of Greenwich, and San Francisco 51° 17' west of Boston, when 
it is noon at Boston, it is 4h. 44m. 16sec. past noon at Greenwich, and 
wanting 8h. 26m. Ssec. of noon at San Francisco. 

Questions. — Art. 99. To what is ciroalar measure ak^^WsA-l '%iWS^A>(iD» 
table. What is a circle 7 What is an angle \ 
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Exercises fob the Slats. 



1. How many minutes in 
lis. 18^ 57' ? 

OPBKATIOW. 

lis. 18» 57' 
80 



2. In 20937 minutes how 
many signs? 

OPBBATIOW. 

6 0)20937' 



3 4 8 degrees. 
60^^ 



8 ) 3 4 8« 57' 



Ans. 2 9 3 7 minutes. 



lis. 18«. 
Ans. 118.18^57'. 



of Iron or Lead 

of Wheat 

of Clover-fleed 

of Beans 

of Potatoes 

of Onions v 

of Com on the Cob 

of Shelled Com 

of Rye 

of Flax-seed 

of TimothyHseed 

of Bran 

of Barley 

of Buckwheat 

of Buckwheat 

of Oats 

of Oats 



make 1 dozen. 
1 gross. 
1 great gross. 
1 score. 
1 stone. 



3. In 27S. 19^ 51' 28" how many seconds 7 

4. How many signs in 2987488 seconds 7 

MISCEI4LANE0US TABLK 

Art. 100« This table embraces a variety of things in busi- 
ness important to be known. 

12 units 
12 dozen 
12 gross 
20 units 
14 pounds 
60 pounds 
60 pounds 
60 pounds 
60 pounds 
52 pounds 
70 pounds 
56 pounds 
56 pounds 
56 pounds 
45 pounds 
20 pounds 
48 pounds 
52 pounds 
4S pounds 
32 pounds 
30 pounds 



1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel. 
1 bushel in Ky. 
1 bushel in Mass. and Pa. 
1 bushel in Ms., 111., O., &c. 
1 bushel in Me., N.H., Pa., 

[&c 



Questions. — How do yon rednoe signs to seconds ? Give tiie reason of the 
operation. How do you reduce seconds to degrees 7 To signs T Give the 
reason for the operation. How many degrees in a circle 7 — Art. 100. What 
is embraced in the miscellaneouB table ? 



/ 



Sblt.X.] RBDUCnON. 107 

196 pounds of flour make 1 barrel. 



200 pounds of Beef 
200 pounds of Pork 
100 pounds of Fish 
200 pounds of Shad or Sahnon 
220 pounds of Fish 
30 gallons of Fish 
5 bushels of Com 



1 barrel. 

1 barrel. 

1 quintal. 

1 barrel in N. Y., Ct. 

1 barrel in Md. 

1 barrel in Mass. 

1 barrel in Md., Tenn., &c. 



• Oe Books. 

A sheet folded in 2 leaves forms a folio. 
A sheet " 4 leaves " a quarto. 
A sheet ** 8 leaves '< an octavo. 
A sheet ** 12 leaves *' a 12mo. 
A sheet *' 18 leaves " an 18mo. 
A sheet ** 24 leaves " a 24mo. 

MISCELLANEOUS EXERCISES IN REDUCTION. 

1. In $345.18 how many mills? 

2. How many dollars in 345180 mills ? 

3. In 46£ 18s. 5d. how many farthings 7 

4. How many pounds in 45044 farthings ? 

5. Eeduce 611b. Ooz. 17pwt. 17gr. troy to grains. 

6. In 351785 grains troy how many pounds ? 

7. How many scruples in 27ft 3g I5 19 ? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llcwt. 3qr. 181b. how many ounces? 

10. How many tons in 2675088 ounces ? 

11. How many nails^in 97yd. 3qr. 3na. ? 

12. In 1567 nails how many yards ? 

13. In 57 ells English how many yards? 

14. How many ells English in 71yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6in. ? 

16. In 1009530 inches how many miles ? 

17. In 95,000,000 of miles how many inches? 

18. How many miles in 6,019,200,000,000 inches ? 

19. In 48deg. 18m. 7fur. 18rd. how many feet? 

20. In 17629557 feet how many decrees ? . 

21. How many square feet in 7A. 3K. 16p. 218ft. ? 

22. In 342164 square feet how many acres ? 

23. How many square inches in 25 square miles ? 

Question. — ^What gives name to the size or form of books ? 
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24. In 100362240000 square inches how many square miles? 

25. How many cubic inches in 15 tons of timber ? 

26. In 1036800 cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3qt. ? 

28. In 10648 gills how many hogsheads of wine ? 

29. How many quarts of beer in 29hhd. 30gal. 3qt. ? 

30. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat 7 

32. In 35632 pints of wheat how matiy chaldrons 7 

33. How many seconds of time in 365 days 6 hours 7 

34. In 31557600 seconds how many days? 

35. How many hours in 1842 years (of 365da. 6h. each) 7 

36. In 16146972 hours how many years 7 

37. How many seconds in 8S. U^ 18' 17" 7 

38. In 915497" how many signs 7 

39. What will be the cost of 13 gross of steel pens, at 2^ 
cents per pen 7 

40. Bought 12 reams of paper at 20 cents per quire ; how 
much did it cost 7 

41. I wish to put 2 hogsheads of wine into bottles that will 
contain 3 quarts each ; how many bottles are required 7 

42. When $1480 are paid for 25 acres of land, what costs 1 
acre 7 What costs 1 rood 7 What cost 37 A. 211. 18p. 7 

43. John Webster bought 5cwt. 3qr. 181b. of sugar at 9 
cents per lb., for which he paid 25 barrels of apples at $1.75 
per barrel ; how much remains due 7 

44. Bought a silver tankard weighing 21b. 7oz. for $46.50 ; 
what did it cost per oz. 7 How much per lb. 7 

45. Bought 3T. Icwt. 181b. of leather at 12 cents per lb., 
and sold it at 9 cents per lb. ; what did I lose 7 

46. Phineas Bailey has agreed to grade a certain railroad at 
S5.75 per rod ; w:hat will he receive for grading a road between 
two cities, whose distance from each other is 37m. 7fur. 29rd. ? 

47. If it cost*$17.29 per rod to grade a certain piece of 
railroad, what will be the expense of grading 15m. 6fiir. 37rd. 7 

48. What is the value of a house-lot, containing 40 square 
rods and 200 square feet, at $1.50 per square foot 7 
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49. How many yards of carpeting, that is one yard in width, 
will be required to carpet a room 18ft. long and 15ft. wide 7 

50. A certain machine will cut 120 shingle^nails in a minute ; 
how many will it cut in 47 days 7 hours, admitting the machine 
to be in operation 10 hours per day^ 

51. In a field 80 rods long and 50 rods wide, how many 
square rods ? How n^any acres ? 

52. How long will it take to count 18 millions, counting at 
the rate of 90 a minute ? 

53. A merchant purchased 9 bales of cloth, each containing 
15 pieces, each piece 23 yards, at 8 cents per yard ; what was 
the amount paid 7 

54. Suppose a certain township is 6 miles long and 4 j- miles 
wide, how many lots of land of 90 acres each does it contain 7 

55. The pendulum of a certain clock vibrates 47^nes in 1 
minute ; how many times will it yibrate in 196 days 49m. 7 

56. How many shingles will it take to cover a roof, each of 
whose equal sides is 36 feet long, with rafters 16 feet in length, 
supposing 1 shingle to cover 27 square inches ? 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 110 mijps, 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence 7 

58. In a certain house there are 25 rooms, in each room 7 
bureaus, in each bureau 5 drawers, in each drawer 12 boxes, 
in each box 15 purses, in each purse 178 sovereigns, each sover- 
eign valued at $4.84 ; what is the amount of the money 7 

59. In 18rd. 5yd, 2ft. llin. how many inches 7 

60. In 3779 inches how many rods 7 

Ans. 18rd. 5yd. 2ft. llin. 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents per 
pound ; what was the amount 7 

62. A gentleman purchased a house-lot that was 25 rods long 
and 16 rods wide for $100,000, and sold the same for $1.25 
per square foot ; what did he gain by his purchase 7 

10 
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§XL ADDITION OF COMPOUND NIDIBERS. 

Art. 101 1 Addition of CtMnpomid Numbers is the process 
of finding the amount of two or more oompoond namber& 

ENGLISH MOXEY. 

£x. 1. Paid a London tailor 7£. ISs. 6d. 2{ar. :for a coat ; 
2£. 178. 9d. liar, for a yest; 3je. 8s. 3d. S&r. for pantaloons; 
9£. lis. 8d« 3&r. for a snrtoat ; what was the amoont of the 
hill? Ans. 23£. lis. 4d. l&r. 

Haying written nnits of the same de- 
nomination in the same colonm, we find 
the 8om of &rthing8 in the right-hand 
eolamn to be 9 farthings, eqdiQ to 2d. 
and liar. We write the Ifar. under the 
column of fiirthings, and carry the 2d. to 
the column oi pence ; the sum of which is 
Ads. 2 3 11 4 1 28d., equal to 2s. 4d. We write the 4d. 

under the column of pence, and carry the 
28. to the column of shillings ; the sum of which is 5l8., equal to 
2£. lis. Having written Uie lis. under the column of shillings, 
we carry the 2£. to the column of pounds, and find the whole amount 
to be 23£. lis. 4d. Ifar. 

The same result can be arrived at by reducing the numbers as they 
are added in their respective columns. Thus, in working the ex- 
ample, we can, beginning with farthings, add in this way: 3far. 
ana 3far. are 6far., equal to Id. 2&jr., and lfiu>. are Id. 3mr., and 
2far. are Id. 5fiir., equal 2d. Ifer. Writing the Ifar. under the 
column of fiirthings, carry the 2d. to the column of pence ; add 2d. 
(carried) and 8d. are lOd., and 3d. are 13d., equal to Is. Id., and 
9d. are Is. lOd., and 6d. are Is. 16d., equal to 28. 4d. Writrng 
the 4d. under the column of pence, carry the 2s. to the column of 
shillings; add 2s. (carried) and lis. are 13s., and 8s. are 2l8., 
equal to 1£. Is., and 178. are 1£. IBs., and 138. are 1£. 31s., equal 
to 2£. lis. Writing lis. under the column of shillings, carry the 
2£. to the column of pounds, and so find the whole amount to be, 
as before, 23£. lis. 4a. l^r. 

Thus the adding of compound numbers is like that of simple num- 
bers, except in carrying ; which difference holds also in subtracting, 
multiplying, and dividmg of compound numbers. 

^W— *M« I » ^1. ■■— ^—W 1 I , . ■ ■ I 1^ ' ■ I ■ I ■■ M» ■-■■■■■■■■■ I — 

Questions. — Art. 101. What is addition of compound numbers ? How do 
you arrange compound numbers for addition ? Why ? What is the differ- 
ence between addition of compound and addition of simple numbers t 
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Rule. — Write all the given numbers so that units of the same de 
nomination may stand in the same column. 

Add as in addition of simple numbers; and carry ^ from column, to 
column, one for as many units as it takes of the denomination added to 
make a unit of the denomination next higher. 

Proof. — The proof is the same as in addition of simple num- 
bers. 

Examples fob Practice. 









TROY 


WEiaHT. 










2. 










8. 




lb. 


•z. pwt. 


gr. 






lb. 


OB. pwt 


er- 


15 


1119 


22 






10 


10 10 


10 


71 


10 13 


17 






81 


11 19 


23 


65 


9 17 


14 






47 


7 8 


19 


73 


11 13 


13 






16 


9 10 


14 


14 


8 9 


9 




« 


33 


10 9 


21 



242 4 14 



lb 

8-1 
7 5 
14 
37 
61 



T. 

71 
14 
39 
15 
61 



APOTHECARIES' WEIGHT. 



4. 



3 

11 

10 

9 

8 

11 



5 

6 

7 
7 
1 
3 



3 
1 
2 
1 
1 
2 



gr. 

19 
13 
12 
11 
3 



ft 

3 5 
71 
37 
14 
75 



% 
9 
1 
3 
4 
5 



5. 

s 

6 
1 
3 

7 
6 



9 
2 
1 
2 
1 
1 



272 4 3 18 
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6. 

6wt. qr. lb. 



7. 



19 
13 
9 
17 
16 



3 
1 
3 
3 
3 



17 

11 

13* 

16 

13 



OB. 

14 

13 

9 

10 

7 



dr. 

13 

12 

9 

14 

8 



T. 

14 
13 
46 
14 
11 



cwt. 

13 
17 
16 
15 
17 



qr. 
2 
3 

3 
2 
3 



lb. 

15 
13 
11 

7 
10 



OK. 

15 
11 
13 
6 
15 



gr- 

19 
11 
12 
13 
17 



dr. 

15 
13 
10 
9 
11 



203 17 3 23 8 8 



QuBSxzoirs. — What ii the rule 7 The proof 7 
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^kilXL 



8. 



CLOTH HEASUSE. 



1- 


8 


im. fai. 

8 2 








■.■.■ 
16 


qr. 
3 


2 


in 

1 


7 


1 


1 2 








Tl 


1 


1 


2 


8 


8 


3 1 








13 


3 


2 


1 


9 


1 


2 2 








47 


3 


2 


2 


4 


8 
8 


8 2 









39 


2 


3 


2 


86 
















lORO MEASCBEL 












y 


10. 








11. 








18 


19 


ftir. id. 

7 18 


ft. 
11 


1 


12 


7 35 


5 


ft. 
2 


n 


61 


47 


6 89 


10 


11 


13 


6 15 


3 


1 


10 


78 


82 


6 14 


9 


9 


16 


1 17 


1 


2 


5 


17 


69 


7 86 


16 


10 


13 


4 13 


2 


1 


9 


28 


66 


1 80 


16 


1 


17 


7 36 


5 


2 


7 



205 



8* 



6 

:4 



17 



Hi 



8 
6 



206 9 1 17 15 



SUBTETOBS' HEASOBE. 







12, 




n. 


for. 


Oh. p. 


L 


17 


6 


8 8 


24 


16 


8 


7 1 


21 


47 


7 


8 


19 


19 


6 


6 1 


16 


81 


7 


1 


20 



14 
37 
17 
61 
47 



tor. 

7 
1 
7 
6 
1 



13. 

Ola 

9 

8 
5 
1 



p- 
3 

3 

3 

3 





188 7 4 



A. 

67 
78 
14 
67 



R. 

8 
8 
2 
1 



14. 



SQUARE MEASUBE. 



p. 
89 

14 

81 

17 



ft. 
272 
260 
167 
176 



In. 

148 
116 
135 
131 



A. 

48 
16 
47 
38 



R. 
1 

8 

1 

8 



p- 
15 

39 

•16 

17 



15. 

30 
19 
27 
18 



ft. 

8 

7 
5 
8 



I. 

21 

16 

17 

16 

23 



49 8 81 69 117 15 1 82 11 1 



in. 

17 

141 

79 

17 

117 



278 8 15 18 li 66 

i=36 



278 8 15 131 102 
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SOLID MEASURE. 

16. 17. 

Tun. tL in. Cord. tL in. 

17 39 1371 14 116 1169 
61171711 671131711 

47 16 1666 96 127 969 

71 38 1711 . 19 98 1376 

47 17 1617 14 37 1414 



246 11 1164 



WINE MEASUKEL 

18. 19. 

Tun. hhd. gal. qt pt Ton. hhd. gaL qt pt. 

61 1 62 3 1 14 3 18 3 

71 3 14 1 1 81 1 60 8 1 

60 17 3 17 3 61 3 

14 1 61 1 1 61 3 57 8 1 

57 3 14 3 1 17 1 17 1 



265 2 35 1 

BEEB MEASURE. 
20. 21. 

Tun. hhd. gaL qt. pt Ton. hhd. gaL qt. pt. 

15 3 50 3 1 67 1 51 1 

6731731 1531631 

17 1 44 1 44 1 45 1. 1 

71 3 12 3 1 15 2 12 2 1 

81 1 18 1 67 3 35 1 



254 1 36 1 

DRY MEASURE. 
22. 23. 

ch..^ bo. pk. qt.pt. eh. bo. pk. qt. pt. 

1535371 71 1 7111 

61 16 3 6 1 16 31 3 3 

51 30 1 5 41 14 3 1 1 

42 17 2 2 1 71 17 1 1 

14 14 1 4 1 10 10 2 3 



186 7 12 

10* 
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24. 










25. 






y. 


da. h. 


m. 


1. 


^mm 


da. 


k. 


m. 


■. 


57 


300 23 


59 


17 


15 


6 


23 


15 


17 


47 


169 15 


17 


38 


61 


5 


15 


27 


18 


29 


364 23 


42 


17 


71 


6 


21 


57 


58 


18 


17« 16 


38 


47 


18 


5 


19 


39 


49 


49 


317 2 


52 


57 


87 


6 


19 


18 


57 


203 


236 10 


30 


56 
















CmCULAB MEASUBIL 










26. 










27. 




8. 


O ' 









& 


O 


i 


n 


11 


28 56 


58 






6 


17 


17 


18 


10 


21 51 


87 






7 


09 


19 


51 


8 


13 89 


57 






8 


18 


57 


45 


8 


19 88 


49 






4 


17 


16 


39 


7 


17 47 


48 






7 


27 


38 


48 



11 11 55 09 

Non. — The Bam of the signs, in drcnlar motioiiy most always he 
divided by 12, and the remainder only be -written down, as in Ex. 26. 



§ XII. SUBTRACTION OF COMPOUND NUMBERS. 

Abt. 102. Subtraction of Compound Numbers is the process 
of finding the difference between two componnd numbers. 

ENGLISH MONEY. 

Ex. 1. From 87£. 9s. 6d. Sfar., take 52£. lis. 7d. Ifar. 

Ans. a4£. 17s. lid. 2far. 

opTOiTiow. Haying placed the less number under 

*• ■* *• ^' the greater, farthings under fiirthings, 

Min. 8 7 9 DO pence under pence, &c., we begin with 

Sub. 5 2 11 7 1 the farthings, thus : 1 far. from 3 far. 

leaves 2 far., which we set under the 

Rem. 3 4 17 11 2 column of farthings. As we cannot 



QrMTiONS. — Art. 102. What is suhtraotion of oompoimd numhers T How 
do yon arrange the ntunben for sabtraotion 7 
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take 7<1. from 6d., we add 12d. =s Is. to the 6d., making 18d., and 
then Bubtratot the 7d. from it, and set the remainder, lid., under 
the column of pence. We then add Is. = 12d. to the lis. in the 
subtrahend, making 128., to compensate for the 12d. we added to 
the 6d in the minuend. (Art. 30.^ Again, since we cannot take 
12b. from 9s., we add 20s. «= 1£. to tne 9s., making 29s., from which 
we take the 128., and set the remainder, 17b., under the column of 
shillings. Having added 1£. =s 20s. to the 52£., to compensate for 
the 20s. added to the 9s. in the minuend, we subtract the pounds as 
in subtraction of simple numbers, and obtain 34£. for the remainder, 
and as the result complete, 34£. 178. lid. 2far. 

Rule. — Write the less compound number under the greater, so 
that units of the same denomination shall stand in the same column* 

Subtract as in subtraction of simple numbers. 

If any number in the subtrahend is larger than that above it, add to 
the upper number as many units as make one of the next higher de-^ 
nomination before subtracting, and carry one to the next lower number 
before subtracting it. 

Proof. — The proof is the same as in simple subtraction. 

Examples for Practice. 
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3, 




78 


8. d. fiir. 

11 5 2 




£. 
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8. d. 

16 10 


for. 
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13 3 3 




713 


17 11 
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36 


18 1 3 
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WEIGHT. 








4. 






5. 




lb. 

15 


oc. pwt. gr. 

3 12 14 




lb. 

711 


OS. pwt. 

1 3 


^gr. 

17 


9 


11 17 21 




19 


3 18 


19 


5 


3 14 17 
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6. 






7. - 




lb 
15 


5 5 9 gr. 

7 1 2 15 




161 « 


1 1 ! 


17 


11 


9 7 1 19 




9 7' 7 


' 1 2 


18 


3 


9 2 16 











Questions. — What do you do when ihe upper number is smaller than the 
lower 7 How many do you carry to the next denomination ? What is the 
rule for gubtraction ? The proof ? 
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AVOIRDUPOIS WEIGHT. 

8. 9. 

T. ewt. qr. lb. ob. dr. T. cwt. qr. lb. os. dr. 

117 16 1 5 14 11 10 1 1 13 
19 17 3 17 1 15 9 18 3 1 13 15 



97 18 1 12 14 15 

CLOTH MEASUKE. 

10. 11. 

jA. qr. na. In. E. E. qr. na. in. 

15 1 1 2 171 2 2 1 

9331 19 302 



5 1 


2 1 

• 




• 








m 




LONa 


MEASURE. 












12. 








13. 






dcg. m. 


fur. rd. yd. ft. 


in. 


deg. 


m. 


for. rd. 


ft. 


in. 


97 3 


7 31 1 1 


3 


18 


19 


1 1 


3 


7 


19 17 


139,1 2 


7 


9 


28 


7 1 


-16 


9 



775 5^5314^18 
^=1 .13 1 2 6 

77 55 7 TIl r~¥ 

SURYETORS' MEASURE. 

14. 15. 

m. ftir. cha. p. I. m. ftir. cha. p. 1. 

2135217 317111 9 

958 1 20 1817323 



11 5 7 22 



SQUARE MEASURE. 

16. 17. 

A. B. p. ft. in. A. B. p. yd. ft. In. 

116 1 13 100 113 139 1 17 18 ] 30 
87 3 17 200 117 97 3 18 30 1 31 

28 1 35 17 U 140 

i=36 



28 1 35 172 32 
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SOLID MEASURE. 
18. 19. 

T. ft. in. Cords. ft. in. 

171 30 1000 571 18 1234 

98 37 1234 199191279 



72 32 1494 

WINE MEASURE. 

20. 21, 

r. hhd. gal. qt. pt gi. T. hlid. gal. qt. pt. gL 

1713 8111 7111111 

99 119 313 933313 



72 1 51 1 1 2 

BEER MEASURE 

22. 23. 

T. bhd. gal. qt pt T. hhd. gal. qt. pt. 

15 1 17 1 79 2 2 2 

9 3 19 3 1 -19 3 13 3 1 



5 15111 

DRY MEASURE. 
24. 25. 

oh. bu. pk. qt. pt. ch. bu. pk. qt pt 

716 1210 7313301 

19 9 3 1 1 19 18 1 3 1 



696 27 2 7 1 

TIME. 

26. 27. 

y. da. h. m. seo. w. da. h. m. sec. 

375 15 13 17 5 14 1 3 4 15 

199 137 15 139 9 6 17 3748 



175 243 4 15 26 

CIRCULAR MEASURE. 

28. 29. 

B. o / /f S. o # « 

11 7 13 15 1 23 37 39 

9 29 17 36 9 15 38 47 



1 7 55 39 4 7 58 52 

Note. — In Circular MeaETure, the minuQnd is sometimes less than the 
subtrahend, as in Ex. 29, in which case it must be increased by 12 signs 
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Art. 10S« To find tbe time between two different dates. 
Ex. 1. What is the difference of time between October 16th, 
1S52, and August 9th, 1854 ? Ans. Ij. 9mo. 23da. 

mar optaATioj*. Commencing with Janaary, the first 

- ^* J 1^^ Q month in the year, and counting the 

Mm. 1 o 4 7 y months and days in the later date up to 
Sub. 1852 9 16 August 9th, we find that 7mo. and 9 
n 1 o o Q ^* ^^^^ elapsed ; and counting the 

^^^* 1 J ^o months and days in the earlier date, up 

to October 16tn, we find that 9mo. and 

■■cos© oFtmiTioK. loda. have elapsed. We, therefore, 

M in. 1 8 5 4 8 9 write the numbers for subtraction as in 
Sub. 1852 10 16 the first operation. The same result, 

• however, could be obtained, as some 

Ilom« 1 9 2 3 prefer, by reckoning the number of the 

given months instead of the number of 
months that have elapsed since the beginning of the year, and writ- 
iug the nuiubers as in the second operation ; — written either way, 

The earlier date being placed under the later, is subtracted, as by the 
preceding rule, 

NoTK. — In flnding tli© difference between two dates, and in compnting in- 
teiv!<t fur lessi tlian fi niontli, SO days are considered a month. In Ugal trans' 
action;*, ^\ month is reckoned from any day in one month to the corresponding 
day of the following mouth, if it has a corresponding day, otherwise to its end. 

Examples for Practicb. 

2. What is the time from March 21st, 1853, to Jan. 6th, 
1857 ? Ans. 3y. 9m. 15da. 

8. A note was given Nov. 15th, 1852, and paid April 25th, 
1857 ; how long was it on interest? 

4. John Quiuoy Adams was bom at Braintree, Mass., July 
11th, 1767, and died at Washington, D. C, Feb. 23, 1848 ; to 
what age did ho live 7 

5. Andrew Jackson was bom at Waxaw, S. C, March 15th, 
1767, and died at Nashville, Tenn., June 8th, 1845 ; at what 
age did he die 7 



QxTKSTioirs — Art. 103. From what period do yon oonnt the months and 
days in preparing dates for subtraction ? How do you arrange the dates for 
subtraction ? How subtract ? How many days are considered a month in 
business transactions ? What is the second method of preparing dates for 
Subtraction 7 
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^ XIII. MISCELLANEOUS EXERCISES IN ADDITION 
AND SUBTEACTION OF COMPOUND NUMBERS. 

1. What is the amount of the following quantities of gold : 
41b. 8oz. 13pwt. 8gr., 5lb. lloz. 19pwt. 23gr., 81b. Ooz. 17pwt, 
15gr., aud 181b. 9oz. 14pwt. lOgr. ? 

Ans. 371b. 7oz. 5pwt. 8gr. 

2. An apothecary would mix 7Bb 35 25 23 Igr. of rhu- 
barb, 2Bb log 05 19 13gr. of cantharides, and 2Bb 3g 75 29 
17gr. of opium; what is the weight of the compound? 

3. Add together 17T. llcwt. 3qr. 111b. 12oz., IIT. 17cwt. 
Iqr. 19lb. lloz., 53T. 19cwt. Iqr. 171b. 8oz., 27T. 19cwt. 8qr. 
181b. 9oz., and 16T. 3cwt. 3qr. 01b. 18oz. 

4. A merchant owes a debt in London amounting to 767 1£. ; 
what remains due after he has paid 1728£. 17s. 9d. ? 

5. From 731b. of silver there were made 261b. lloz. 13pwt. 
14gr. of plate ; what quantity remained ? 

6. From 71Bb 8§ I5 19 14gr. take 7Bb 9g I5 19 17 gr, 

7. From 28T. 13cwt. take lOT. 17cwt. 191b. 14oz, 

8. A merchant has 8 pieces of cloth ; the first contains 87yd. 
3qr. 8na., the second 18yd. Iqr. 8na., and the third 31yd. Iqr. 
2na. ; what is the whole quantity ? 

9. Sold 3 loads of hay; the first weighed 2T. 13cwt. Iqr. 
171b., the second 3T. 171b., and the third IT. 3qr. 111b.; what 
did they all weigh ? 

10. What is the sum of the following distances : 16m. 7fur. 
18rd. 14fl. llin., i9m. Iftir. 18rd. 16ft. 9in., 97m. 3fur. 27rd. 
13ft. 3in., and 47m. 5fur. 37rd. 13ft. lOin. ? 

11. From 76yd. take 18yd. 3qr. 2na. Ans. 57yd. Oqr. 2na. 

12. From 20m. take 3m. 4ftir. 18rd. 13ft. 8in. 

13. From t44A. 3R, take 18A. IR. 17p. 200ft. lOOin. 
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14. From 18 cords take 3 cords 100ft. lOOOiiL 

15. A gentleman has three farms; the first contains* 169 A. 
3R. 15p. 227ft., the second 187A. IR. 15p. 165ft., and the 
third 21 7 A. 2R. 28p. 165ft. ; what is the whole quantity? 

16. There are 3 piles of wood; 'the first contains 18 cords 
116ft. lOOOin., the second 17 cords 111ft. 1600in., and the 
third 21 cords 109ft. 1716in. ; how much in all ? 

17. From 17T. take 5T. 18ft. 765 m. 

18. From 169gal. take 76gal. 3qt. Ipt. 

19. From 17ch. 18bu. take 5ch. 20bu. Ipk. 7qt. 

20. From 83y. take 47y. lOmo. 27d. 18h. 50m. 14s. 

21. From US. 15^ 36' 15" take 5S. 18« 50' 18". 

22. John Thomson has 4 casks of molasses ; the first con- 
tains 167gal. 3qt. Ipt., the second 186gal. Iqt. Ipt., the third 
lOBgal. 2qt.'lpt., and the fourth 123gal. 3qt. Opt.; how much 
is the whole quantity 7 

23. Add together 17bu. Ipk. 7qt. Ipt., 18bu. 3pk. 2qt., 
19bu. Ipk. 3qt. Ipt., and 51bu. 3pk. Oqt. Ipt. 

24. James is 13y. 4mo. 13d. old, Samuel is 12y. llmo. 23d., 
and Daniel is 18y. 9mo. 29d. ; what is the sum of their united 
ages? 

25. Add together 18y. 345d.l3h. 37m. 15s., 87y. 169d. 12h. 
16m. 28s., 316y. 144d. 20h. 53m. 18s., and 13y. 360d. 21h. 
57m. 15s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated it was 17rd. 16ft. 
11 in., the second said it was 18rd. 5in. The carpenter, finding 
a discrepancy in their statements, and fearing they might both 
be wrong, ascertained the true length himself, which was 17rd. 
5yd. Jft. llin. ; how much did each differ from the other? 

27. From a mass of silver weighing 1061b., a goldsmith 
made 36 spoons, weighing 51b. lloz. 12pwt. 15gr. ; a tankard, 
3lb. Ooz. 13pwt. 14gr. ; a vase, 71b* lloz. 14pwt. 23gr. ; how 
much unwrought silver remains ? 
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28. From a piece of clotk, contaiuing 17jd. Bqr., tiiere were 
taken two garments, the first measuring 3yd. 3qr. 2na., the 
second 4yd. Iqr. 3na. ; how much remained ? 

29. Venus is 38. 18<> 45' 15" east of the Sun, Mars is 7S, 15^ 
36' 18" east of Venus, and Jupiter is 5S. 21*» 38' 27" east of 
Mars ; how far is Jupiter east of the Sun ? Ans. 4S. 26®. 

30. The longitude of a certam star is 3S. 18® 14' 35", and 
the longitude of Jupiter is US. 25® dOT 50" ; how far will Ju- 
piter have to move in his orbit to be in the same longitude with 
the star? 



^ XIV. MULTIPLICATION OF COMPOUND NUM- 
BERS. 

Art. 104t Multiplication of Compound Numbers is the 
process of taking a compound number any. proposed number of 
times. 

Art. 105* To multiply when the multiplier is not more 
than 12. 

Ex. 1. If an acre of land cost 14£. 5s. 8d. 2far., what will 
9 acres cost ? ^ ' Ans. 128£. lis. 4d. 2far. 

opBBATioif. "VVe write the multiplier under 

nr 1 • T J -I >! c o rt *^*' lowest denomination of the 
Multiplicand 14 5 8 2 multipUcand, and then say 9 
Multiplier . 9 times 2far. are 18far., equal to 

_. - ^ TlTo iTi A n ^' *°d 2far. We set down the 

Product 12 8 11 4 2 2far. under the number mul- 

tiplied, reserving the 4d. to be 
added to the next product. We then say 9 times 8d. are 72d., and- 
the 4d. make 76d., equal to 6s. and 4d., and set the 4d. imder the 
column of pence, reserving the Gs. to be added to the next product. 
Then, 9 times 5s. are 458., and 68. make 51s., equal to 2£. and llt^. 
We place the lis. under the column of shilling, reserving the 2£. 
to be added to the next product. Again, 9 times 14£. are 126£., 
and 2£. make 128£. This, placed under the column of pounds, 
gives us 128£. lis. 4d. 2far. for the answer. 

Questions. — Art. 104. What is multiplication of oomponnd numbers T 
— Art. 105. Explain the operation. By what do you divide the product of 
each denomination T What do you do with the quotient and remainders thus 
obtained 7 

11 
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RuLS. — Multiply each denamhuition of the compound number as in 
mullipikaiion of simple numbers^ and carry as in addition of compound 
numbers, 

l!{crTE. — Going a second time carefhlly otot the iroric is a good way of 
testing its aocuracj On learning DivkionofCampoand Numbers, the 
papil will find that rule a better method of proving multiplication of com- 
pound numbers. 

Examples fob Pbacticb. 
2. 3. 4. 6. 

£. s. d. £. s. d. £. ■. d. £. s. d. 

5 6 8 19 11 7 26 17 11 18 15 8? 
2 3 5 6 



10 13 4 58 14 9 129 9 7 112 14 ^ 

6. 7. 8. 

ewt. qr. lb. os. Ton. cwt. qr. lb. evt. qr. lb. oc 

18 3 17 10 14 15 3 12 19 1 8 15 

6 7 8 



113 2 5 12 103 11 9 154 2 21 8 

9. 10. 11. 

lb. OB. dr. ID. for. rd. ft. dei:. m. far. rd. 

15 14 13 97 7 14 13 . 18 12 6 18 

9 6 8 



143 5 5 587 4 8 12 145 33 2 lOJ 
12. 13. 

rd. yd. ft. In. 

23 3 2 9 
9 



Iter. 


rd. 


ft. 


in. 


9 


31 


16 


11 

10 



213 2 9 98 4 2 

NoTB. — The answers to the following questions ar« fi>and in the cor- 
respooding questions in Division of Compound Numbers, p. 128. 

14. What cost 7 yards of cloth at 18s. 9d. per yard ? 

15. If a man travel 12m. 3fur. 29rd. in one day, how far will 
he travel in 9 days ? 

16. If 1 acre produce 2 tons 13cwt. 191b. of hay, what will 
8 acres produce ? 



QvxsTioHS. -^ What is the rule ? How may the work he tegtMl t 
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17. If a family consume 49gal. 3qt. Ipt. of molasses in one 
month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
ITpwt. 14gr. ; what is the weight of all ? 

19. Samuel Johnson bought 7 loads of timber, each measur- 
ing 7 tons 37ft. ; what was the whole quantity ? 

20. If the moon move in her orbit 13® 11' 35" in 1 day, how 
far will she move in 10 days ? 

21. If 1 dollar will purchase 2ft SJ 73 19 lOgr. of ipecacu- 
anha, what quantity would 9 dollars buy 7 

22. If 1 .dollar will buy 2 A. 3R. 15p. 30yd. 8ft. lOOin. of 
wild land, what quantity may be purchased for 12 dollars 7 

23. Joseph Doe will cut 2 cords 97ft. of wood in 1 day; 
how much will he cut in 9 days 7 

24. If 1 acre of land produce 3ch. 6bu. 2pk. 7qt. Ipt. of com, 
what will 8 acres produce 7 

Abt. 106* When the multiplier is a composite niimber, and 
none of its &ctors exceed 12. 

Ex. 1. What cost 24 yards of broadcloth at 2£. 7s. lid. per 
yard 7 Ans. b7£. 10s. Od. 

OPIRATION. 

£. s. d. 

2 7 11= price of 1 yard. "^^ ^^ *^® number 24 
4 '^ ^ ' equal to the product of 4 and 

.-_ 6 ; we thererore multiply the 

9 11 8 = price of 4 yards, price first by 4, and then 'that 

A product by 6, and the last 



67 10 = price of 24 yards. 



product is the answer. 



Ex. 2. What cost 360 tons of iron at 17£. 16s. Id. per ton 7 

Ans. 6409£. 10s. Od. 



OPKSATIOV. 

£. •. d. 



17 16 1 = price of 1 ton. ^^ ^^ ^^ ^^^^ ^^ 

360 to be 6, 6, and 10. We 



10 6 16 6 ss price of 6 tons. fi»* multiply by 6, and then 

g that product by 6, and then 

again the 'last product by 

640 19 0= price of 36 tons. 10. 
10' 



64 9 10 = price of 360 tons. 
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Stel — iU^fhf hf ike factors of the e omp t uU e number in succes 
Man, 

E3LUCPLES roB. Pbacticz. 

3. If a man inrel Sin. Tfor. ISrd. in one daj, how &r would 
he trarel in 30 diivs ? 

4. If a load of haj weigh 2 tons Tcwt. 3qr. ISIb., what woold 
be the weight of 84 amilar loads ? 

5. When it requires Ijd. 3qr. 2oa. of taSk to make a lady's 
dress, what q;aantitj woold be enffieient to make 72 similar 
dnsses? 

6. A taikMr has an order ttam Hie nayy agent to make 132 
garments far seamen ; how nmdi ehytii wili it take, sopposing 
each garment to require 3jd. 2qr. Ina. ? 

Ast. 107t When the multiplier is not a compofflte nnmber, 
and exceeds 12, or, if a composite nomber, and any of its Victors, 
exceed 12. 

Ex. 1. What cost 379cwt. of iron at a£. IGs. 8d. per cwt? 

Ans. 1452£. 16s. 8d. 



^- "l ^ ^ o •♦ Since 379 is not a composite 

3 J o o X » «nito- number, we cannot resolve it 

1 into fitctors ; bat we may sep- 

8 8 6 8 X 7 tens. *?**^ \* "^*? P"**' *^^ ^^ 

t fi the value of each part eepa- 

^ " jately ; thus, 379 = 300 + 70 



3 8368 4-9. In the opration, we 

3 hundreds. ^^^ multiply by 10, and then 

this product by 10, to get the 



115 cost of 300cwt. cost of lOOcwt. To find the 

2 6 8 6 8 cost of 70cwt. cost of 300cwt., we multiply 

3 4 10 cost of 9cwt. the last product by 3 ; and to 

TTToTTfi — Q _x i.o^n —A fij^d the cost of 70cwt., we 

14 J) J lb » cost of d79cwt. multiply the cost of lOcwt. 

by 7 ; and then, to find the cost of 9cwt., we multiply the- cost of 
Icwt. by 9. Adding the several products, we obtain 1452£. 16s. 
8d. for the answer. 

RuLB. — Having resolved the multiplier into any convenient parts^ 
as of units ^ tens, ^c, multiply by these several parts, adding together 
the products thus obtained for the required result. 



Questions. — Art. 106. What is the rule for multiplying by a oomposite 
number? Give the reason for the rule. — Art. 107. How do yon find the 
cost of 300cwt. in the example? Of 70cwt. ? Of 9cwt. ? What is the rule 
when the multiplier is large, and is not a composite number ? 
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Examples for Practicb. 

2. If 1 dollar will buy 171b. lOoz. 13dr. of beef, how much 
may be bought for 62 dollars? 

3. What cost 97 tons of lead at 2£. 17s. 9^d. per ton 7 

4. If a man travel 17m. 3fur. 19rd. 3yd. 2ft. 7m. in one day, 
how far would he travel in 38 days ? 

5. If 1 acre will produce 27bu. 3pk. 6qt. Ipt. of corn, what 
will 98 acres produce ? 

6. If it require 7yd. 3qr. 2na. to make 1 cloak, what quantity 
would it require to make 347 cloaks ? 

7. One ton of iron will buy 13A. 311. 14p. 18yd. 7ft. 76in. 
of land ; how many acres will 19 tons buy ? 

8. K 1 ton of copper ore will purchase 17T. 14cwt. 3qr. 181b. 
14oz. of iron ore, how much can be purchased for 451 tons? 



§XV. DIVISION OF COMPOUND NUMBEES. 

Art. 108. Division of Compound Numbers is the process 
of dividing compound numbers into any proposed number of 
equal parts. 

Art. 109» To divide when the divisor does not exceed 12. 

Ex. 1. If 9 acres of land cost 128£. lis. 4d. 2far., what is 
the value of 1 acre 7 Ans. 14£. 5s. 8d. 2far. 

OPKRATION. 

r. *'o i"i ^' '^'^ Having divided the 128£. by 9, we 

9)128 11 4 2 find the quotient to be 14£. and 2£. re- 

14 5 8 2 mainine. We place the quotient 14£. 

under the 128£., and to the remainder 
2£., equal to 408., we add the lis. in the 
question, and divide the amount, 51s., by 9. We write the quotient 
5s. under the lis., and to the remainder Gs., equal to 72d., we add 
the 4d., makins 76d., which we divide by 9, and write the quotient 
8d. under the 41. To the remainder 4d., equal to IGfar., we add 

Questions. — Art. 108. What is division of eompound numbers 7 — Art. 
109. Where do you begin to divide 7 Why ? When there is a remainder 
after dividioff any one denomination, what must bQ doiM n«\\2cv \\>1 

11* 
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the 2&r., and <£Tide tii« smoimt. l^&r.^ hw 9, and obluii 2fiir. far 

m qQ«>ri-nt. whioh we iha«x undt:T the 2&r. in the diridend. Thus 

ve fixKi the aneirer L3 De i-L£. 06. ^kL 2£di, 



RrLB. — Dirid^ as in. Srisi'rm ^f nmpU 
in it.i ^yrd^r^ b^tpjuung jciih thg kz^hfSt. 

If ikr.rt be a f^mamd^, rrtiuLe U tm the nest loteer Jenamhuztion, 
aH^i '^g tn, the mtmcer already of this denanumaiion, if oty , and dicide 
as b^J(/re. 

Proof. — The same as in simple nmnbenb 

Non. — WiMn the dlrisar and (fiTidend are bo(k compound nambers, 
tb«7 most be reiaceii to the same dsnominalioB* and the dnieion then is 

tku of simple nambers. 

2. 3. 4. 

2)10 134 3)5 8149 5)129 9 7 

5 6~8 19 11 7 25 17 11 

5. 6. 7. 

£. s. d. fitr. art. qr. ft. os. ton. cwt. qr. lb. 

6)112 14 4 2 6)113 2 5 12 7)103 11 9 

18 15 8 3 18 3 17 10 14 15 3 12 

8. 9. 10. 

cwt. qr. lb. «. lb. as. dr. m. far. rd. ft. 

8)154 2 21 8 9)143 5 5 6)587 4 8 12 

19 1 8 15 15 14 13 

11. 12. 13. 

deg. m. for. rd. rd. yd. ft. in. for. rd. ft. in. 

8)145 33 2 lOJ 9)213 2 9 10)98 4 2 

Nons. — The answers to the following qnestions are found in the c<»Te8- 
ponding numbers in Multiplication of Compound Numbers. 

14. What costs 1 yard of cloth, when 7jd. can be bought 
for 6£. lis. 3d. ? 

15. If a man, in 9 days, travel 112m. Ifur. 21rd., how far 
will he travel in 1 day? 

16. If 8 acres produce 21T. 5cwt. 2qr. 21b. of hay, what will 
1 acre produce ? 

I r 

QvRBTJon, — What is the rule Cot diyiaion of compound numbers 7 
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17. If a family consame in 1 year 598 gal. 2qt. of molasses,* 
how much will be necessary for 1 month ? 

18. John Smith has 12 silver spoons, weighing 31b. lOoz. 
llpwt. ; what isihe wei^t of «ach spoon 7 

19. Samuel Johnson bought 7 loacb of timber, measuring 
55T. 19fb. ; what was the quantity in each load 7 

20. If the moon, in 10 days, move in her orbit 4S. 11® 65' 
50", how far does she move in 1 day 7 

21. If $9 will buy 24Bb Sg 35 19 lOgr. of ipecacuanha, 
how large a quantity will $1 purchase 7 

22. When $12 wiU buy 34A. OR. 32p. 8yd. 5ft. 48in. of 
wild land, how much will $1 buy 7 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 days ; 
how much will he cut in 1 day 7 

24. When 8 acres of land produce 25ch. 17bu. 3pk. 4qt. of 
grain, what will 1 acre produce 7 

Art. 110* When the divisor is a composite number, and 
none of its factors exceed 12. 

Ex. 1. When 24 yards of broadcloth are sold for 57£. lOs. 
Od., what is the price of 1 yard 7 Ans. 2£. 7s. lid. 

oPKRATiojr. We find the component 

£. s. d. parts, or factors, of 24, 

6)57 10 = price of 24 yards, are 6 and 4. We there- 

inTFi — tTI o • X* A J fore divide the price by 

4 )_9__11__8 = price of 4 yards. ^^^ ^f t^ese numfers, anS 

2 7 11 = price of 1 yard. the quotient by the other. 

Rule. — Divide by the factors of the composite number in succession. 

Examples vor Practice. 

2. If 360 tons of iron cost 6409£. 10s. Od., what is the cost 
of 1 ton 7 

3. If a man travel 117m. 7fur. 20rd. in 30 days, how far will 
he travel in 1 day 7 

4. If 84 loads of hay weigh 201 tons 6cwt. Oqr. 121b., what 
will 1 load weigh 7 

5. When 72 ladies require 567yd. Oqr. Ona. for their dresses, 
how many yards will be necessary for one lady 7 



Questions. — Art 110. How does it appear that diriding bj 6 in Ex. 1 
gives the price of 4 yards T How do you divide by a composite iiumb«tt 
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' 6. When 132 saOors require 470jd. Iqr. of cloth to make 
their garments, how many yards will be necessaiy for 1 sailor? 

Abt. Ill, When the divisor is not a composite nnmber, and 
exceeds 12, or, if a composite number, and any of its factors ex- 
ceed 12, the whoU operation can be written down, as in the fol- 
lowing example : 

£z. 1. If 23cwt. of iron cost 171£. Is. 3d., what cost Icwt. ? 

Ans. 7£. 8s. 9d. 

OPKSATIOV. 

£. s. d. 

2 3 ) 1 7 1 1 3 ( 7£. We diyide the pounds by 23, and obtain 

161 7 for the quotient, and 10£. remaining, 

— — T which we reduce to shillings, and add the 

I ^ ' Is., and again divide by 23, and obtain Ss. 

20 for the quotient. The remainder, 178., we 

QQxoAi /Q reduce to pence, and add the 3d., and again 

it A ^^^^® ^l ^' ^^ ^^^^ ^^' ^^^ ^^^ ^^^ 

184 tient. Thus, the method x)f operation is 

-1 IT the same as by the general rule (Art. 109), 

^ o excepting more of the work is written 

^ ^ down ; and, by uniting the several quo- 

2 3 ) 2 7 ( 9d. tients, we find the answer to be 7£. 8s. 9d 

207 

2. If $62 will buy 10951b. 14oz. 6dr. of beef, how much may 
be obtained for $1 7 

3. Paid 280£. 5s. 9^d. for 97 tons of lead ; what did it cost 
per ton 7 

4. If a man travel 662m. 4fur. 28rd. 3yd. 2ft. 2in. in 38 
days, how far will he travel in 1 day 7 

5. When 98 acres produce 2739 bu. Ipk. 5qt. of grain, what 
will 1 acre produce 7 ^^ 

6. A tailor made 347 garments from 2732yd. 2qr. 2na. of 
cloth; what quantity did it take to make 1 garment 7 

7. When 19 tons of iron will purchase 262 A. 3K 37p. 25yi 
1ft. 40in. of land, how much may be obtained for 1 ton 7 

8. If 451 tons of copper ore will purchase 8003T. 17cwt. Iqr. 
121b. lOoz. of iron ore, how much will 1 ton purchase 7 



QvESTioH. — Art. 111. When the divisor is large, and not a oompoiite nnni- 
ber, bow Im the division performed 7 
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« XVI. MISCELLANEOUS EXAMPLES IN MULTI- 
PLICATION AND DIVISION OF COMPOUND 
NUMBERS. 

1. Bought 30 boxes of sugar, each containing 8cwt. 3qr. 
201b., but having lost 68cwt. 2qr. 01b., I sold the remainder for 
1£, 17s. ^d. per cwt. ; what sum did I receive? 

2. A company of 144 persons purchased a tract of land con- 
taining 11067A. IR. 8p. John Smith, who was one of the 
company and owned an equal share with the others, sold his part 
of the land for Is. 9 j^d. per square rod ; what sum did he re- 
ceive? . 

3. The exact distance from Boston to the mouth of the Colum- 
bia River is 2644m. 3fur. 12rd. A man, starting from Boston, 
travelled 100 days, going 18m. 7fur. 32rd. each day; required 
his distance from the mouth of the Columbia at the end of that 
time. 

4. James Bent was bom July 4, 1798, at 3h. 17m. A. M. ; 
how long had he lived Sept. 9, 1807, at llh. 19m. P. M., 
reckoning 365 days for each year, excepting the leap year 1804, 
which has 366 days? 

5. The distance from Vera Cruz, in a straight line, to the city 
of Mexico, is 121m. 5f\ir. If a man set out from Vera Cruz to 
travel this distance, on the first day of January, 1848, which 
was Saturday, and travelled 3124rd. per day until the eleventh 
day of January, omitting, however, as in duty bound, to travel 
on the Lord's day, how far would he be from Qie city of Mexico 
on the morning of that day ? 

6. Bought 16 casks of potash, each containing 7cwt. 3qr. 
181b., at 5 cents per pound. I disposed of 9 ca&s at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain ? 

7. A merchant purchased in London 17 bales of cloth for 
17£. 18s. lOd. per bale. He disposed of the cloth at Havana 
for sugar at 1£. I7s. 6d. per cwt. Now, if he purchased 
144cwt. of sugar, what balance did he receive ? 

8. A and B commenced travelling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4fur. 30rd. 
a day, and B travels 12m. 3fur. 20rd. a day; required how 
far they are apart at the end of 10 days. 
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9. Bought 760 barrels of flour at $5.75 per barrel, wbich I 
paid for in iron at 2 cents per pound. The purchaser afterwards 
sold one half of the iron to an axe manufacturer; what quantity 
did he sell ? 

10. Bought 17 house-lots, each containing 44 perches, 200 
square feet. From this purchase I sold 2 A. 2E. 24011., and the 
remaining quantity I disposed of at Is. 24d. per square foot; 
what amount did I rece|Ye for the last sale ? 

11. J. Spofford's farm is 100 rods square. From this he sold 
H. Spaulding a fine house-lot ' and garden, containing 5A. 3R. 
17p., and to D. Fitts a farm 50rd. square, and to K. Thornton a 
farm containing 3000 square rods ; what is the value of the re- 
mainder, at $1.75 per square rod? 

12. Bought 78A. 3R. 30p. of land for 87000, and, having 
sold 10 house-lots, each 30rd. square, for $8.50 per square rod, 
I disputie of the remainder for 2 cents per square foot.' How 
much do I gain by my bargain ? 
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4. In being a oonsecittive sebibs, graded to the wants ofPnuiAKY, Inter- 
BiEDiATE, Grammar and Hioh Schools, Academies, Normal Schools, a nc^ 
CoMM]£RCLAL CoLLEQES ; it having been found that less than four books on 
Arithmetic cannot be successfully used for four grades of schools.; and that 
the Algebra and Geometryt in a mathematical course, should be by the author 
of the arithmetics, in order to follow most advantageously as a part of the 
same system, 

5. In the neat and durable mechanical execution of the several books, — 
1 an important consideration, too often disregarded, — and in the cheap prices 
X at which they are sold. V 
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GREENLEAF'S MATHEMATICAL SERIES, 

1. The NEW PRIMARY ARITH^rETIC constitutes attractive and interest- 
ing First Lessons in numbers, and contains all the pupil needs preparatory to 
the next book in the series. In order that tlie reasoning of some of the prin- 
cipal procesMs might be the more apparent to the beginner, pictures of objects 
h'ive been, to some extent, introduced. After these, counters are employ^ as 
unit marks ; and then follow lessons without any such aids, that the learner 
may early acquire the habit of depending upon mental resources ajpne for the 
solution of problems. 

2. The INTELLECTUAL ARITHMETIC, as an advanced Coarse of Exer- 
cises, inductive and analytic, it is thought, will fully meet the requirements 
of the highest standard of mental culture. It has been the constant aim of 
the author, in its preparation, to unfold inductively the science of numbers in 
such a series of progressive intellectual exercises as should awaken latent 
thought, encourage originality, give activity to invention, and develop the 
powers of discriminating justly, reasoning exactly, and of applying readily 
results to practical purposes. The advanced exercises in the fundamental pro- 
cesses of the science constitute a feature peculiar to this work. 

8. The COMMON SCHOOL ARITHMETIC is a complete system of Written 
Arithmetic for Common Schools, being sufficient, in itself, to prepare the 
learner for all ordinary business. It contains all the necessary rules relating 
to United States Money, and all the important oases in FracHonSy Percent' 
age. Exchange, Custom House Business, &c., which are not always found in 
more expensive, but less practical and common-sense books. 

4. Tl!e NATIONAL ARITHMETIC contains a greater amount and variety 
of matter, strictly connected with the science, than can be found in any 
other treatise of the kind. It embraces a large amount of mercantile informa- 
tion, not usually included in works of this nature, but important to be pos- 
sessed by all who are destined for the warehouse or counting-room. As a 
text-book for advanced and nprnxal classes it has no equal. 

5. The TREATISE ON ALGEBRA furnishes what has been hitherto much 
desired, a thorough practical and theoretical text-book, suited to the wants of ele- 
mentary schools, as well as academies, in a single volume of a portable fonn. 
Very comprehensive in its plan, and progressive in its gradation of problems, 
it occupies the ground commonly given very inconveniently to two books. 

6. The ELEMENTS OF GEOMETRY is simple and elegant in its arrange- 
ments, with methods of demonstration adapted to the latest and most improved 
mod^ of instruction. The particular attention given to the demonstration of the 
converse of propositions, the variety of the miscellaneous exercises, and the 
applications of Geometry to Mensuration, showing the practical value of the 
science, are among the important peculiarities of this work. 

I^Two EDITIONS of the Common School Arithmetic, and also of the 
National Arithmetic, one containing the answers to the examples, and the 
other without them, are published. Teachers are requested to state in their 
orders which edition they prefer. 

GREENLEAF'S MATHEMATICAL WORKS are no untried books, or of 
I doubtful reputation. No other works of the kind have, in the same time, 
/ secured so genenl an introduction into tbft best schools in all parts of the 
/ United States, or iiave been as highly xeoommonii'^ >sj «iii\&«DL\. VoMdnAn and . 
Z mayiematioiABS, \ n 
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The SEBIE8, whole or in part, is used in the Public Schgous of MASSACHU- 
SETTS in upwards of two hundred and eighty-five cities and towns. 

And in nearly all the Seminaries and Academies of that state, including, 
among others : 
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State JVormal School, Salem. 

State JVormal School , Bridgewater. 
State JVoTTnal School, Framingham. 
State JVbrmal School, Wbstfield. 
Mercantile Academy, Boston. 

Chauncey Hall School, 
Caleb Emery* s Select School, 
Baker's Chapman Hall^School, *' 
F. S. Williams' Y, L, School, " 
Rev. Mr. Haskins' Y. L. Sch., " 
Mrs. BurrilVs Y. L. Seminary, ** 
Rev. Mr, GannetVs School, 
Mr. Chandler's Sch, for Boys, 
Oread Institute, Worcester. 

Worcester Academy, 
Eaton's Commercial School, 
Wesley an Academy, Wilbraham. 
Female Seminary, Charlbstown. 
Lawrence Academy, Groton. 

J^bbott Female Seminary, Andoyer. 
Friends' Academy, New Bedford. 
Peirce Academy, Middleboro'. 

Mt. Holyoke Fern. Sem., S. Hadley. 
Academy, LeicestehT. 

Coffin High School, Nantucket. 

Greenwood Seminary, S. Reading. 
Academy, Amherst. 

Young Ladies' Seminary, Pittsfield. 
Academy, Lancaster. 

Academy, East Bridgewater. 

Academy, New Salem. 

Academy, Deerfield. 

Burton's Select School, Plymouth. 

***ff °« f y- ,'"^ ] Southampton. 
Class. School, 



I 



Westboro'. 

Stockbridge. 

Auburndale. 

S. Braintree. 

Duxbury. 

Bradford. 

Wrentham. 



State Reform .School, 

Williams Academy, 

Lasell Female Sem., 

Hollis Institute, 

Partridge Academy, 

Female Seminary, 

Day's Academy, 

Willard's Boarding School, Sterling. 

Bristol Academy, Taunton. 

Myrickville Academy, ** 

Warren Academy, Wobubn. 

Academy, Bridgewater. 

Latin and Eng. High Sch., Roxbury. 

Academy, Hanover. 

Laivrence Academy, Falmouth. 

Academy, Hinsdale. 

Drury Academy, N. Adams. 

Hunt's Academy, N. Bridgewater. 

Mt. Hollis Seminary, Holliston. 

Yarmouth Academy, S. Yarmouth. 

Female Seminary, 

Union Academy, 

Sariderson Academy, 

Academy, 

Derby Academy, 

Academy, 

Howe School, 



W. Townsend. 

Truro. 

Ash field. 

Westminster. 

Hingham. 

Great Barrington. 

BiLLERICA. 



Academy, Milton. 

Wheaton Female Seminary, Norton. 
Academy, Chatham. 

Eng. and Class. School, W. Newton. 
Academy, Topsfikld. 

Academy, Westford. 

Merrimac Academy, Groveland. 
Cotting Academy, W. Cambridge. 



The VERMONT BOARD OF EDUCATION, in December, 1858, adopted 
this entire Arithmetical Series for the District Schools of that State ; and 
this selection, by law, has ** l^ecome authoritative and buvdvxv^\s:^TL'Ca&^'^'!i:^ \ 
of Education^ Superintendents and Teadiexa, xmXSV ioswjwrj \,'\Sfe^. V"* ^st %st 
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6R£ENLKAF*S SERIES has not only gone into general use in the Public 
Schools of VERMONT, but has been adopted by nearly all the Seminasies 
and Select Schools of the State, including : 

JVewbury 8e7ninary, Townshend Academy, Springfield Conf. Acad,, 

Bakersfield Academy, Poultney Conf, Academy, Thetford Academy, 
Barre Academy, Burlington Fern, Sem^y, Washington Co. Gr. Sch. 

Addison Co. Gr. School, St. Johnsbury JVor. Inst., Chelsea Academy, 
Middlebury Fern. Sem*y, Manchester Academy, Bradford Academy, 
Black River Academy, Essex Co. Gr. School, Orleans Lib. Instilvie, 
Vermont Lit, and Sci. In,, Chittenden Co, Institute, JSTormal Institute. 

The NEW HAMPSHIRE BOARD OF EDUCATION, in session at Concord, 
April, 1858, and again in 1869, recommended Gbeenleaf's Series of Arith- 
METics for their Common Schools ; and, of the several kinds of Arithmetics 
adopted by the Board, Grkenleaf's being generally preferred, are the only 
ones which have gone into* extensive use in the Schools of the State. 

GREENLEAF'S SERIES, in whole or in part, is used in Phillips Exeter 
Academy, Kimball Union Academy, JVew London Literary and Scientific 
Institution, J^Tew Hampton Literary and Biblical Institution, JVeto Hamp- 
shire Conference Academy, JSt'ew Ipswich Appleton Academy , Derry Academy, 
Gilmanton Academy, Pembroke Academy, Atkinson Academy, and other 
Seminaries ; and in the following cities and towr^, among otheis, in N. H. : 



Portsmouth, 

Manchester, 

Nashua, 

Concord, 

Exeter, 

Dover, 

Milford, 

Hopkinton, 



Great Falls, 
Salmon Fali^, 
rollinsford, 
Sanbornton, 
New Hampton, 
Gilmanton, 
Charlestown, 
Lancaster, 



wolfboro', 
Franklin, 
boscawen, 
New London, 
New Ipswich, 
Merrimac, 
Clarkmont, 
Hanover, 



Pembroke, 

Francestown, 

Lebanon, 

Keene, 

Orford, 

Amherst, 

Haverhill, 

Meredith. 



The series, whole or in part, is used in a great majority of the Academies 
and best Public Schools in MAINE ; including the Maine Wesleyan Seminary, 
Kent's Hill ; Maine Female Seminary, and Male Academy, Gorham ; 
Westbrook Seminary, Stevens* Plains ; North Yarmouth Academy ; Maine 
State Seminary, Lewiston ; and Waterville Academy, 

Also in the Academies or Public Schools in the following Cities and Towns, 
among others, in MAINE : 



Portland, 
Augusta, 
Bangor, 
Watebville, 

J Hallowell, 

i Bath, 



Brunswick, 

Bridgeton, 

Danville, 

Gorham, 

Yarmouth, 

Westbrook, 



Saco, 

Biddeford, 
Farminoton, 
Readfield, 



Lewiston, ^ 
Thomaston, 
Waldoboro', 
Wise asset. 
Bethel, 



-*^^ 
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Also, in Friends* College, University Grammar School, ScholJield*8 
Commercial Academy, in Providence ; Providence Conference Seminary, 
East Greenwich ; GammeVs Young Ladies Seminary, Warren ; and in 
Public, or Select Schools, in the following, among other places, in RHODE 
ISLAND : 

Providence, N. Providence, East Greenwich, South Kingston, 

Newport, Smithfield, Westerly, Foster, 

Bristol, Cumberland, Cranston, Warwick, 

Warren, Tiverton, Coventry, North Scituatb. 

Also, in the Connecticut State JVormal School, New Britain ; French's 
Classical and Scientific Boarding and Day School for Boys, RusseWs ' 
Collegiate and Commercial Institute, York Square Seminary, New Haven ; 
Harris* English Classical and Commercial Academy, Hartford Female 
Seminary, American Asylum, Hartford ; State Reform School, West 
Meriden ; Connecticut Literary Institution, Suffield ; Bacon Academy, 
Colchester ; Academy, Plainfield ; Collegiate Institute, Middletown ; and 
other similar institutions ; and in Select, or Public Schools, in the following, 
among other places, in CONNECTICUT : 



Hartford, 
New Haven, 
Norwich, 
New London, 
Bridgeport, 
Stamford, 
East Hartford, 
New Britain, 
East Haddam, 
Stonington, 



Middletown, 

Bristol, 

Enfield, 

Suffield, 

Woodstock, 

Stratford, 

Farminoton, 

Southington, 

Saybrook, 

Vernon, 



Thompson, 
East Windsor, 
Plainfield, 

MiLFORD, 

Meriden, 

Westport, 

Glastenburt, 

Wethersfield, 

Groton, 

KiLLINGLY, 



Danbury, 

Birmingham, 

Waterbury, 

NORWALK, 

Brooklyn, 

Colchester, 

Manchester, 

Haddam, 

Lyme, 

Thompson. 



i 



The BOARD OF EDUCATION of NEW YORK CITY, in 1859, adopted 
this entire Arithmetical Series for use in the Public Schools in that city, 
where the books are now much used. 

The series, in whole or part, is used in the JVew York JVbrmal School, 
Dolbear's Commercial Academy, and in other important Seminaries in New 
York City ; Packer Collegiate Institute, Prof, Alonzo Gray*8, Prof, 
Greenleaf*s, and other distinguished Institutions in Brooklyn ; Williams' 
burg Institute, Amenia Seminary, Binghampton Academy, Brockport CoU 
legiate- Institute, Clinton Liberal Institute, Starkey Seminary, Kinderhook 
Academy, JSTorth Granville Female Seminary, Union Hall Academy, &c.; 
and is adopted for Public Schools in important Cities in NEW YORK STATE. 
The CONTROLLERS of the PUBLIC SCHOOLS of the CITY and 
COUNTY of PHILADELPHIA, December, 1869, adopted the Common 
School and National Arithmetics for the Public Sch,oo\% <jS. 'QoaX.^JrsaiGcv^sX 
and the series ia used in the schoola geu^n^-j m tqjqs*» c& *Caa ^soxsa -sssSk. 
LABOEB BOBOuam OF Pennstlvania. ^^ 
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The following Seminaries of a high grade, among gthers, in the state of 
PENNSYLVANIA, are using, in part or whole, GaiCEHLKA^'s Mathematical 
Sebies : 



Academy qf the ProL > PHnADEUWlA. 

Epi8. Church, > 
Du^8 Mercantile College^ 
Mac Adam*s Eng., Clas. > 

and Math. Academy, 5 
Prof. Cleveland's Y. L. Sch, 
Friends* Corporation Schools, 
Spring Garden Ins. for Girls, ** 
Suppliers Ins. for Y. Ladies, 
Friends* Grammar Schools, 
Spring Garden Ins. for Boys, 
Central Institute, 
Gregory's Select School , 
Osier Avenue School, 
Logan Square Seminary, 
Summer-street Institute, 
Kendall's Classical and'^ 

English School, y 

Friends* Cent. High School, 
Misses Carpenter's Board- > 

ing and Day School, $ 
Short's Eng. and Class. Sch., '* 
Spring Garden Academy, 
Miss Mitchell's Day School, 
Young* s Ins. for Y. Ladies, 
Prof. Ennis's Scientific > 

and Class. Institute, 5 
Langton's Academy, 
Ashton's InstitvJle for Y, L., 
Hemans Institute, 
Reynold's Col. Sf Com. Acad., 
Miss Robb's Inst, for Y. L. 
Alexander's Eng. and 

Class. Academy, 
University Fem. Inst., 
Boarding School, 
Union School, 
Academy, 
Danville Institute, 
Public High School, 
Marshall Col. Ins., 
Academy, 

Wayne Co. JVbrmal Sch., Brompton. 

Penn. Female College, Ha&risbubq. 

Harrisburg Academy, 

Public High Schools, 

Reading Institute, 

J^udlic High School ^ 

I^ottsville Academy, 

J*udlic Hiffh School, 
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Lewisburo. 

pottstown. 

Indiana. 

Shade Gap. 

Danville. 



cc 



Mebcersbttbo. 

MiFFLINBURO. 



cc 
c< 

Reading. 

cc 

POTTSVILLE. 
«c 



(< 



cc 



cc 



state JVbrmal School, Millebsville. 
Oakland Female Ins., Nobbistown. 
Adelphian Institute, ** 

Public High School, " 

Chester Co. JVor. Sch., Westchester. 
Westchester Academy, *• 

Public High School, •* 

Cottage Hill College, Yobe. 

York Co. Academy, for Y. L., 
Public High School, 
Penn. Commercial College, 
JVorthampton Academy, Easton. 

Public High School, . «* 

Alleghany City Col., Allegh*y City. 
Academy and JVbr^ Sch., Meadville. 
Evang. Luth. Mis- } ^ 

• ^ r >*.•* * £ OELINGSaBOVE. 

sxonary InstUute, > ««.v/Tr^ 

Germantown Academy, Gebmantown. 
Price Street Academy, ** 

Duff's Mercantile College, Pittsbubg. 
Western University, " 

English and Classical School, ^* 
Oakland Seminary, 
Yeates Seminary, 
Public High School, 
Wyoming Seminary, 
Airy View Academy, 



cc 



Lancaster. 



cc 



Kingston. 
Port Royal. 



C4 



Cassville. 

BiBMINGHAM. 

Lewistown. 

scranton. 

Allbntown. 



cc 



Wesitown Board'g Sch., Street Road. 

Classical Institute, Media. 

Brook Hall Seminary, 

Collegiate Institute, 

Mountain Academy, 

Academy, 

Graded Union School, 

Academy, 

Public High School, 

Public High School, Seungsgrovb. 

Greenwood Dell ) Marshalltov 

Boarding School, 5 ^1a»shallton. 

Moravian Fern. Sem., Bethlehem. 

Moravian Public School, ** 

Emmaus Institute, Middletown. 

Bucks Co. JVor. School, Quak&rtows. 

Excelsior JVor. Ins., Cabvbrsville. 

Eaton Academy, 

JVormal School, 

Female Seminary, 

Arcadian Institute, 
Cumberland Co, JCot . ScK.^Newvillb, 
Jlcademi), "^^:« ^\AQk^^\s&js;^, 



Kennet Square. 

Tremont. 

Williamsport. 

Orwigsburo, 
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Public High School, Carlisle. 

Female Seminary, Litiz. 

Washington Inatitutef Columbia. 

College, New Wilmington. 

Academy, Williamsburq. 

Public High School, Stroddsburg. 
Young Ladies Sem., Ercildown. 

Seminary, Berrysburg. 

Irving Female College, ** 

Public High School, •• 

Cedar Hill Seminary, Mount Jot. 

ML Joy Academy, 

College, 

Female Seminary, 

Latrobe JVbrmal School, 

Public High School, 



it 



Washington. 



« 



Latrobe. 
lockhayen. 



Beaver. 

Bellefonte. 



C( 



Female Seminary, 
Academy, 

Public High School, 
JVbrmal Institute, Marexeville. 

Mt. Dempsy Academy, Landisburg. 
Academy, Northumberland. 

Public High School, ** 

Public High School, Chambersburg. 
Marion Select Academy, Plainfield. 
Public High School, Huntingdon. 
Academy, Macallistervillk. 

Public High School, Mercer. 

Graded School, Gettysburg. 

Public High Sch., Schuylkill Haven. 
Academy, HOllidaysburg. 

Public High School, " 

Gymnasium School, Johnstown. 

Female Institute, Wilkesbarre. 



The Series, in whole, or in part, has been officially adopted by directors 
for many Districts in the following counties, in PENNSYLVANIA ; 



Adams, 

Alleghany, 

Beaver, 

Berks, 

Blair, 

Bradford, 

Bucks, 

Cambria, 

Carbon, 



CENTER, 

Chester, 

Clinton, 

Columbia, 

Crawford, 

Cumberland, 

Dauphin, 

Delaware, 

Huntingdon, 



Juniata, 

Lancaster, 

Lebanon, 

Lehigh, 

Luzerne, 

Lycoming, 

Mifflin, 

Monroe, 

Montgomery, 



Montour, 

Northampton, 

Northumberland, 

Perry, 

Schuylkill, 

Snyder, 

Washington, 

Westmoreland, 

York. 



Greenleaf's Series, in whole or part, is used in the JVew Jersey State 
JVbrmal School, Trenton ; Grammar School of Ruiger^s College, Union 
School, New Brunswick ; Edge Hill Seminary, Princeton ; Burlington 
College, St. Mary^s Hall, Burlington ; JVewark Academy, Newark ; jPar- 
nam Preparatory School of JVew Jersey, Beverly ; Female College, Bor- 
dentown ; Camden Academy, Camden ; Female Seminary, Mt. Holly, 
among other Seminaries of a high grade in NEW JERSEY. 

Also, in the Public Schools of many cities and towns in that State. 



i 



Also, in the following Seminaries in Wilmington, Delaware : Hannah Moore 
Academy, Wesley an Female College, Rev. T, M, Cannes Young Ladies* In- 
stitute, St. Mary College, Delaware Military Academy, T. C. Taylor^s Select 
School for Young, Men and Boys, E. JVewlin^s Select School for Girls, 
St. Peter's Female School, Friends* Select Schools, and the Public Schools. 

Also, in Public, or Select Schools in Newcastle^ Mxxs^^s>»'Vi'5^^s».^^'«2«>-\ 
ARK, and nearly every other town in DELA7N ASJEi, , .*- ^ N 



This Series is meeting with marked favor in Maryland, Distbict of 
Columbia, and in Vibginia and other Southebn States ; the Series, in 
whole ^or part, being text-books approved for th^ Public Schools of Wash- 
INQTON, GEOBasTowN, Alexaxdbia, Wilmixgtok, and other cities. 

And in the following important Institutions, among others, in BAXTmoRB : 

Baltimore Commercial College, Principal^ Prof. E. K. Lozieb. 

Maryland Itut,for Young Gentlemen^ " *• J. H. Clabee. 

Prep. Dept. cf Maryland University, '* ** E. Dalbymple. 

Newton Univereiiyt ** ** P. R. Lovejoy. 

St. Timothy's Hall, { •* Rev. L. Van Bokkelen. 

St. Mary's Hall, ** , '* S. K. Sabgeant. 

Seminary f Of Young Indies, •• Pbof. S. F. Stbeeter. 

Franklin Ladies* InstitiUef ** " Willis W. Dowd. 

Commercial and Collegiate InstiiuU, *' Rippabd & Newell. 

Young Ladies* Seminary, ** Pbof. R. H. Abcheb. 

Light Street Institute, «« €« j^ ^ Morgan. 

St. Patrick Schools, *• Rev. J. Dolan. 

Trinity School, «« " S. H. Wobcesteb. 

Young Ladies* School, «* Pbof. N. H. Mobbison. 

Young Ladies* InstittUe, •• •* H. B. McClbnahan. 

Boys* Select School, •* *• Geo. H. Fillmobe. 

Union Academy, *• Messbs. Wauqh & Magebs. 

Philomathic Hall, <c «« Watebman & Gbiswold. 

Jithanteum Place School, ** *' Clabk & Taylob. 

Calvert Hall, ** The Christian Bbothebs. 

Also, in St. John's College, AsntAVOJJS ; Mrs. Lincoln Phelps* Female 
Institute, Ellicott's Mills ; College, Female Seminary, Sawtell and 
French* s Seminary, Academy of Visitation, Fbedebick City ; Academy, 
Emmettsbubg ; Academy, High School, Westminsteb ; Academy, FemaXe 
Seminary, High School, Fbostbubg, and other institutions in Mabyland. 

Also, in Wight's Rittenhouse Academy, Prof, Myric's Female Seminary, 
Wesleyan Female Seminary, W abbithqtos ; Rev. Mr. Clark's Female Sem., 
Geoboetown, and other important Schools in the District of Columbia. 

Also, in David Turner's Academy, Mrs. Pellet's Young Ladies* Semi- 
nary, Squire*s English and Classical School, Lefebvre's Young Ladies* 
Seminary, and others in Richmond ; Hallou^ell's, and*other important schools 
in Alexandria', Miss Robinson's Young Ladies* Seminary, NonFOLK ; Judson 
Female InstiiiUe, Mabion, Ala. ; Austin College, Andrew Female College, 
Huntsville, Tex., and numerous other Seminaries in the Southebn States. 

Also, in Select and Public Schools in many cities and towns in the Westebn 
States, including Public High School, JPearborn Seminary, Garden City 
Institute, Chicago ; JVbrth Illinois University, II. ; Iowa College, Daven- 
POBT, Ia.; Washington University, St, Louis University, Christian Broth- 
ers* Academy, Mrs, Crowell's Female Seminary, St. Louis ; and in impor- 
tant Schools in Cincinnati, STEUBBiryiLLE» LomsviLLE, Detroit, ^soria, 
. and in many other places. ^ 
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GREENLEAF'S 

NEW PRIMARY ARITHMETIC, 

DESIGNED FOE PEIMART CLASSES. 



By benjamin GREENLEAF, A. M., 

AUTHOR OF A VATHKMATICAL SEBISS. 



These First Lessons in numbers surpasses all others: — 

1. 7n ike aUracdve nature of the exercises, 

2. In the judicums use of cowUers and pictures. 

8. In (he practical methods of teaching 4he tables of addition^ sfuibtractvon, S^c, 

4. In the simplicity of the indttctive processes, advancing the learner by easy grada- 
tionsj and leading him to depend early upon mental resources alone in the solution of 
problems, 

6. In being adapted to precede any good Intellectual Arithmetic^ but especially the 
next book in Greenleaf^s Series, 

Becommendations. 

From Miss M. A. Neal, Teacher of (me of the LoweU Primary Schools, 

Lowell, Dec. 3, 1859. 

Having used Greenleaf s New 'Primaiy Arithmetic in my third class for the 
last three months, it gives me pleasure to say that I regard it as an excellent in- 
troduction to Colburn's First Lessons in Arithmetic, now in use. 

MARTHA A. NEAL. 



Lowell, July, 1858. 

Havinff used Greenleaf s New Primary Arithmetic in my school for the last six 
months, I can heartily reconmiend it to all as the best in use for beginners. 

MARY A. BEARD, 
Teacher of Primary School No. 86. 



Primary School No. 41, Lowell, July 20, 1858. 

I have used Greenleaf 's New Primarj'^ Arithmetic, for the last six months, in 
the third class in my school, and think it decidedly the best Arithmetic for begin- 
ners I have ever examined. 

M. R. KITTREDGE. 

8^ 1 »■ ■ ' ' " ■ - ■■ ■ ■ ■ '^ v 
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GEEENLEAF^S 

INTELLECTUAL ARITHMETIC, 

DESIGNBO FOB COMMON SCflOpLS AND ACADEMIES. 



Bi BENJAMIN GREENLEAF, A. M., 

AUTHOB OF A ICATHEHATICAL SERIES. 



This advanced intellectual course has been expressly prepared to meet tlie 
highest requirements of the present improved standard of mental culture, and 
is regarded, by eminent Teachers who have used the work, to be &r superior 
to any other book of the kind : — 

1. In being entirely progressive in Us arrangement, thus avoiding " the 
troublesome abrupt transitions " o^mplained of in Colburn^s First Lessons. 

2. In the RICHNESS, variety, and ijjiactical character cf the exercises, 
so as not to weary the learner, as do ^ome other books, with ** a multitude of 
merely mechanical operations upon abstract numbers,** 

8. It introduces all the usual tables of Monet, Weights, and Measures, 
in their proper place, with suitable examples relating to them ; while, in 
Colburn^s First Lessons, the tables of Long Measure, Square Measure, 
Cubic Measure, &c., are omitted altogether, and the other tables not intra- 
duced till toward the end of the book, 

4. In giving prominence to United States Monet, while in Colburn*s 
First Lessons there are numerous exercises in ** pounds, shillings, and pence.*' 

5. It gives a full course of exercises in percentage, including its various 
useful applications, such as interest, discount, present worth, &c. ; while 
in Colburn*s First Lessons only about a single page is devoted to the subject, 
and thai exclusively to interest at six per cent. 

6. It contains exercises for drilling the learner in performing mental oper- 
ations on LARGE NUMBERS and DECIMAL FRACTIONS ; an important feature 
peculiar to this work. 

7. It includes all the principles and combinations common to books cf the 
kind, and others carrying analysis further, so that a pupil, who may 
have thoroughly mastered Colburn*s First Lessons, might fail to perform all 
the exercises, even in common fractions, in Greenleaf*s Intellectual. 

8. It also has the advantage over Colburn*s First Lessons, and other iso- 
lated books, by being a part of a COnsecvtiyk series of arithmetics by a single 
author, graded to the wants of all classes of learners, and adapted to the 
modern system of schools, being preceded by Greenleaf's New Primary 
Arithmetic, an easy preparatory work on the same plan, and followed by 

Greenleaf's Com^mon School Ab-ithhetcio- and 'SiLtioisAiA Arithmetic, iMtny 
/Ae same form of analysis. 
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BY BENJAMIN GREENLEAF, A. M., 
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This work is on the inducHTC plan, and combines all the excellences of both 
the analytic and synthetic methods of instruction. It has been expressly pre- 
pared as " tA« book for the million^''* and, from the admirable results produced 
by its use, has been pronounced, by prominent educators, in all parts of the 
country, to be superior to all other works of the kind : 

1. In its ARRANGEMENT, being strictly inductive and logricaL 

2. In its DEFINITIONS, RULES, EXPLANATIONS and DEMONSTRATIONS, being 
clear f accurate and concise. 

8. In the number, variett and pbaotioal oharacter, of the examples, 

calculated to discipline the mind of the learner ^ and at the tame time prepare 
for the business operations of life. 

4. In the articles on Monet, Weights, Measures, Interest, Custom House 
Business, &c., being strictly conformable to present usage^ and accompanied 
with suitable notes and explanations, 

6. In the prominence given to Analysis, or " the common-sense rule,** in 
all parts of the vjorky — the rules for the most part being deduced from the 
analytic solution of one or more problems. 

6. In the introduction of important methods of abridging operations,^ 
applicable to business transactions, 

7. In avoiding old rules and distinctions, which modern improvements 
have rendered unnecessary, 

8. In being a oohpletb system of written arithmetio for Common 
Schools, containing sufficient, in tfcel/,to prepare WieleaTuw Jw aX\ w^vwirr^ 

: business, 
I" ■■ ■ ■ ■■ .. 
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From Prof. N. H. Maguire, Principal of CeiUral High School, Philadelphia. 

I have examined Greenleafs Arithmetics, Algebra and Geometry, in conjunc- 
tion with Prof. M'Cluxe (Professor of Higher Mathematics in this institution) ; 
and we have heartUj concurred in the opinion that they are the best works of tbe 
kind published. JS^IGiiOLAS H. MAGUIK£. 

Philadelphia, Jan. 25, 1859. 



From Martha H. Rodgers, Teacher of Mathematics in the Girls* High School. 

I have used Greenleafs Arithmetic for some years, and have found its examples, 
from their practical character, admirably adapted to enable pupils to apply the 
knowledge of the rales taught, and, from tha prominence given to the analytical 
mode of solution, well calculated to improve and strengthen the reasoning powers. 

Philadelphli, Oct. 11, 1859. MARTHA H. BODG£fiS. 

I folly oonoor in the riews expressed by Miss Rodgers, as above written. 

P. A. GR£GAR, Principal of GirU High School, PhUaddphia, 



From William Roberts, late President of Pennsylvania State Teacher^ Association. 

I have long been sensible of the merits of Greenleafs excellent system of 
Arithmetic, and cheerfully join my fellow- laborers in the recommendation of the 
Common School and National Arithmetics by that'author. 

The clearness and conciseness of the rules and definitions, the judicious and va- 
ried examples for practice, entitle both works to a high rank in our school classics. 

I sincerely hope they may be introduced into our public schools and other insti- 
tutions of learning throughout the country. 

WILLIAM ROBERTS, PrincyMl of Ringgold Gram, SchooL 

Philadelpbia, Oct. 31, 1859. 

Philadelphia, Oct. 24tb, 1859. 

During seren years I hare had "Greenleafs National Arithmetic" in constant 
use, and have found it to be a very serviceable and superior work. I have also 
examined the other mathematical works included^ in the series issued by Benjamin 
Greenleaf, and am of the opinion that, in conciseness of rules, accuracy of defini- 
tions, and scope of examples, it is unsurpassed by any other series with which I 
am conversant ALEX. H. LAIDLAW, A. M., 

Principal of the Monroe Boy^ Crrammar School. 

The nndersigned fhlly oonenr in the &yorable opinions ezprossed above of 
Greenleafs Mathematioal series. 

JAMES H. ELDRIDGB, A.M., 
Prindpal of Hancock Boy^ Grammar SchooL 
EDWARD GIDEON, A. M., 
Principal of Penn. Boy si Crrammar School. 

WILLIAM STEPHENS, A. M., 
Principal of J, Q. Adams Grammar School. 

PHILIP CRESSMAN, A. M., 
Principal of S. W. Boyt^ Grammar School. 
WILLIAM STIRLING, A. M., 

Principal of Locust Street School. 

Philadelphia, October 12th, 1859. 

To the request for an expression of my opinion of ** Greenleafs Mathematical 
Series,'' it gives me pleasure to say,-^I have used these books for several years, 
and regard them as very superior works *, loimm^, In. fact, the most complete sys- 
tem of which I have any knowledge. 0^^^. ^ . ^^ETt^^, 

Principal of Mouia Vtaruon. Male Gram. ^>««^, V 

^ '^ __- ■ — ^ A«^ 
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GREENLEAP'S MATHEMATICAL SERIES. 

From the President of Philadelphia Teachers' Association. 

Philadelphia, Nov. 3, 1859. 
I have examined Greenleaf s Arithmetics, and have no hesitation in expressing 
my decided approbation of the series. The gradual manner in which the pupil is 
led on, from the first principles to the more difficult parts, bj the numerous prac- 
tical examples, clear elucidations, and the judicious arrangement of the same, 
renders it a valuable contribution to our means of instruction, and, in my opinion, 
one of the best productions on the subject extant. 

JNO. SICKEL, Principal of Jefferson Boi/s* Gram. School. 



From the Principal of North East Boys* Grammar School, Philadelphia. 

Philadelphia, Oct. 14, 1859. 
The best examination to which any text-book can be submitted, is the ordeal of 
daily use in the school-room. That test I thoroughly applied to Greenleafs Arith- 
metics, when principal of another school ; and though, both before and since, I 
have been compelled to use many other works, yet none, in my estimation, surpass 
the above named in disciplining the mind, as well as in giving a practical knowledge of 
numbers. I had supposed them almost incapable of improvements ; but, on exam- 
ining the copies of the revised editions, I find many valuable additions. With 
such works as Greenleafs in the hands of one's pupils, Arithmetic becomes attract- 
ive, and teaching it a ploasure. rjcHARD S. JAMES, A. M., Princ^al. 



From Teachers ofPvhUc Schools in Easton, Pa. 

Easton, Pa., Feb. 13, 1860. 
Benjamin Grbenlbaf, Esq.: 

Some of the undersigned have used your series of Arithmetics for nearly 
eight years, and others for a less term, in the public schools of this borough, but 
we all agree in saying that we regard them as superior to any others with which 
we are acquainted. The prominent features of the works are clearness and pre- -*j— 
cision of the rules and definitions, the great number and variety of the practical 
examples, and their adaptation to all classes of pupils. The series shows plainly 
the hand of experience. The only* true test of a school-book is the school-room, 
and these books have nobly borne that. 

B. F. STEM, Teacher of Classical and MathemeUiced High School. 
J. KUSSELL DUTTON, Teacher of Female High School. 
H. P. MARSTON, Teacher in Male Grammar School. 
BETH 1. THORP, Teacher of Bush Ward Grammar School 
M. L. BIDLEMAN, Teacher of Female Grammar School, 
P. S. EILENBERGER, Teacher of Secondary School. 

E. D. MILLARD, Teacher of Grammar School No. 1. 
J. D. SUPBL, Teacher of Secondary School No. 1. 
GILBERT TERWILLIGER, Teacher of Grammar School No. 2. 

F. C. TOLLES, Teacher of Secondary School. 
J. W. WEAVER, Teacher of Secondary School. 



York, Not. 25, 1859. 
I have used Greenlears Arithmetics for several years as text-books in my Com- 
mercial School, and regard them as the very best books of the kind extant. 
Their definitions are decidedly clearer than those of any other work I have 
examined, the analysis more rigid, and the rules are remarkably brief and accu- 
rate. The series has been adopted for the public schools of the borough^ and la I 
considered to be an indispensable acquisition. > \ 

Principal of Penn. CommerctoX CoU«^^, YoxV^^a, 

•f^^ — 1 »__ . — - 
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oreenleaf's mathematical series. 

From the Teachers of the Public Schools of Reading j Pa, 

Reading, Pa., Jan. 16, 1860. 
For a poriod of abont ten years Greenloafs Arithmetics have been standard 
class-books in the public schools of this citj, and during that time the revisions 
and improyements of these works have kept them in public favor, and superseded 
the necessity of adopting other books of the kind. In consequence of their pro- I 
gressive and logical arrangement, admirable selection of examples, simplicity of 
rules, and clearness of definitions, we do not hesitate to pronounce the <* Common 
School" and "National" unqualifiedly the best text-books on Arithmetio with 
-which we are acquainted. 

J. F. VALENTINE, Principal of Bigk School. 

LEVI A. STEWART, 1st Male Assistant in High School, 

GEO. F. WEU^, 2d Male AssistaiU in High School. 

OAPHA B. KIMES, 1st Fem, Assistant in High School. 

ADALAIDE S. RICHARDS, 2d Fern. Assistant in High School. 

JOHN RYAN, Principal S. W. Ward Male Grammar School. 

EMILY MANLEY, Principal S. W. Ward Fem. Gram. School. 

H. U. HAMLIN, Principal N. E. Ward Male Grammar School. 

AMANDA P. BRENHALTS, Prin. N. E. Ward Fem. Gr. Sch, 

E. A. STAHLE, Principal S. E. Ward Fem. Grammar School. 

S. L. DAVIS, Principal N. W. Ward Fem. Grammar School. 

J. C. CLIMERSON, Principal N. W. Ward Grammar School. 



From J. R. Looms, LL. D., President of Lewisburg University;- Pa. 

I have given considerable time to an examination of Greentears books, which 
yon left with me, and am satisfied that they are a valuable series of works. They 
seem to me to have the merit of good arrangement and exactness of statement, 
which are essential points in a good text-book, and to be neither too comprehen- 
sive for the purpose which they are intended to answer, nor so condensed as to 
prevent a full amount of examples in illustrating the principles which they teach. 

J. B. LOOMIS. 

Lewisburg, Pa«, Jan. 1, 1860. 



From the TEACHERS OP the Public Schools of Mount Holly, N. J. 

Mount Holly, Feb. 3, 1860. 
Greenleafs Arithmetics were introduced into the Mount Holly Public Schools 
about fifteen months since, and the result of their use has been very satisfactory. 
The New Primary is just the book for beginners ; the Intellectual Arithmetic 
is admirably calculated to train the mind of the student for the application of the 
science to the business transactions of life ; and the National and Common School 
Arithmetics are, in our judgment, unsurpassed. 

J. P. BURNETT, Je. R. A. STILLWELL, 

A. L. BUCKLEY, M. L. POTTS, 

M. F. CARR, R. R. SUTTER, 

L. C. RHEES, M. J. ATKINSON. 



From Miss N. M. Stanley, Vice Principal of St. Mary's Hall, Burlington, N. J. 

For several years I have used Greenleafs National Arithmetic, and have found 
it an excellent text-book. The simplicity of the rules, the diversity of the examples, 
and the interesting matter found in the notes, all recommend it to the careful teacher. 
The brief history of numerical science, in the introduction, is of itself a guaranty 
that the book, with a living teacher, will not give " gross and vulgar views ;" but 
furnish " the path which leads to the knovfVftOige qI \.TU\ia. w\4 teality." 

^r. Maby*8 Hat.l, Jan. 8, 1860. \ 
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GREENLEAF'S 

MATHEMATICAL SEEIES, 

ADAPTED ro ALL CLASSES OF LEARNERS. 
Vew iM Canfalljr Bcviied Editions. 



*' Standard end ImperUhaHe ii-OTkt 0/ Ihcir kind; tbt rickeil and 
m-iil cum.prehsnciM,asiitrritt,thathave aiifiearcduitht cttTTentniacleenlh 
tcnlury." — Josfpu PicBni, A, M., Proieswr of JlaCUomatiuB, late of 
Durtmomh Ciiltegu. 



For DiMirict Schools. 

.Mfw myim aritmetic. 

I\TELI,Ki:TrAL ABITn.llETIC. 
COMillOS StaiiOL ARITUJlEnil. 



High Schools and Acodemiei. 

NAT10ML AR1TB.11ETI(;. 
TREATISE 0\ ALGEBRA. 
ELEMENTS OP QEOMTRT. 



/'The-TJEW PIiniARY AEITnMETIC is an Bttraodye and inlereBting 
book of en*j iMsuna Sjr begumera, to be need in aU Primncj Sohools. 
. Tho LYTELLECTUAL ARtmsiETIC i* a hew work, ftiUy rulnpltci to 
the pieaent improred mctboda of inBlructfoo, HToiding tlin obnipt ItiuiBi- 
tlona And oAer delects of euBie booia, and oanying the principle or 
fcnMjHiB ftirtber than any other work of thd kind. 

The COMMON BCHOOI AJimiMETIC U a comwem aMoni of Writ- 
ten Arithmelio for Common Schools, hGiug BuflSeicnt to pwpftre the leujupr 
for all ordinttry bnsinBw. It conluins sll the neceBgnry niJw rrlnting lo 
United Statta Money, and all the iiuportuct oases in Fraeliani, Pcr- 
f"iti'Si. Exchange. VviKnn. Bovtt £utint*t, &c., irhichura not iilwajs 
.fouBiI m more expensive, hat less prtuUeai ud totamonierui buoka. 

The NATIONAL AIUTUMETtC is a thowngh IheorcticftI and pnwti- 
oal treaase, containing a greater ftmount and rarietj ot matter, striolb 
conuficttd with the aeicnce, Uiftn oM he (band in anr olbsl- twatiBB. As 
aaited to tho want* of llie High Sobnols, AeoJeini«fl, Normal Schools, and 
Comuuirciftl CuUfgfs, ir, hua ^o eiqual in tho English hmgungo. 

The TfUiATTSE t.lN AI.GEIJIIA ftirniaULs what haa bocn hitherto much 
desired, » ihorougli pvaclioiil end thtorclionl Icit-book, Eulted to tLc 
wiiiite ofclcmeniiirjBoho(iJa,jisiveH aa Botdemies, in a auigle Toliime,aiid 
rui-uiaLcd at a cbaiip prioe. Very oorapraliBnsiyB in its plan and details, 
and progressiYe in its gradation of proWemn, tl oouuplw tho gtaonJ eom- 
moniy given very inoonvonipntlj to two books. 

Tho ELEMENTS OP GEO irrTKT 13 f;(,i|,!,- huJ , lc.(Lir,t in Jg arrange- 
»upi-..i..' . . ^ ^0 

laoeoii , '"g^X- 

'ngl'i'- !'■ utpocu- 

hanlics iif litis Kuii. "^ 

WTlio Owtlhat aHEEWLKAf'fiS::iiiB»isnoiTusedinKOstofthe8r*i« 
Noauii, Si'Hoou, aa wall an in the beet Scvi.vibus m tbe Cnlted States, 
ia vuiiHidi-red the highest recuDuejenihilioii. 
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